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Although all previous reeords for tank car movements, 
both as to volume and mileage, have been broken during 
the last two months, occasioned by the large increase in 
consumption of Petroleum Products, much greater ship- 
ments of same will be called for during the rest of this year. 


The carriers so far this year, on account of subnormal 
shipments of many other classes of freight, have been able 
to give tank cars a far greater average daily mileage than 
ever before. 


The immediate slowing down of tank car movements is 
inevitable, due to the large grain and coal shipments that 
will now have to be handled in addition to the present rec- 
ord car loadings. Therefore, as there is no supply of idle 
tank cars, tank car users should place their orders now for 
new cars to cover for their requirements. 


Our increased facilities are ready to serve you creditably. 


American Car and Foundry Company 


165 Broadway Railway Exchange Building 915 Olive Street 
New York Chicago St. Louis 


“Car Foundry” 
Tank Cars 


















For Anything That Flows 
Through a Pipe—Roots Rotary Pumps 











Important Facts In 
Survey of Trenton 
Installation 


Capacity and efficiency greater than guarantee. 
Mechanical efficiency about 2% higher than 
guarantee. Pump operated 24 hours per day, de- 
livering more than its rated output. 





Saves $210,000 in original cost over a direct 
acting pump and its operating cost is less be- 
cause its life is longer. Repairs are negligible as 
there are no valves. The saving here is about 
$500 a year. 


High efficiency at all loads and perfect oper- 
ation at low speeds as well as high. 





$17,825 annual saving over Plunger pump in 


repairs, water power and interest on the invest- 
ment. 





$5,458.33 annual saving over Centrifugal Pump. 





Roots Rotary Pumps as used in the oil indus- 
try offer the same economies as shown here, only 
more of them. 

Note: The Roots Co. guaranteed such high efficiency on this job 


that the customers, on their order, spec fied that an acceptance test 
be made by Engineers of their own choice. 


Users of Roots Pumps know that the high efficiency of this par- 
ticular unit is not at all unusual. Such efficiencies are character- 
istic of all Roots Installations. 


Roots Pump Saves 
Over $17,000.00 a Y ear! 


A special survey by the A. C. Nielsen Co. on a 
Roots Positive Displacement Rotary Pump in- 
stalled at the Water Works of the City of Trenton, 
New Jersey, shows that a Roots Pump saves the 
city $17,000 a year besides operating with maxi- 
mum efficiency. 


Consulting engineers visited many plants and 
made an exhaustive study of all types of pumping 
equipment before selecting a Roots Rotary Pump. 
The pump was bought on a guarantee and has al- 
ways operated well above that guarantee. 


Trenton has solved their problem of water sup- 
ply with a Roots Rotary Pump and at a much lower 
cost. 


In pumping anything from gasoline to tar you 


- can depend on the Roots Rotary Pump giving you 


the same high efficiency and a huge saving in pow- 
er and upkeep cost. These pumps are even better 
adapted to pumping oil than water, and hence still 
greater satisfaction is guaranteed. 


You have but to buy one Roots—they last a life- 
time. Write for bulletins on Roots Pumping 
Equipment for the oil industry. 


We Will Be Pleased to Send You a Copy of This Certified Report 


The PHS EM.ROOTS CO. 


DEFT. 


CONNERSVILLE, IND. 


130° S$. ‘o Office 


New York Office 


Michigan Ave. Room 800-120 Liberty St. 
1576 Union Trust Bldg., Cleveland 
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White Paint for the Power House 


This photograph tells its own story. 


Power house walls and ceilings need paint, and there is no substitute 
for white paint any way you look at it. White paint means better 
lighting —it sets a standard of cleanliness. 


There is no better paint for this purpose than Sta-white, because it 
stays on and stays WHITE for years. 


DEGRACO PAINTS 


Detroit Graphite Company 


511 Twelfth Street 
DETROIT, U.S. A. 





(265) 





DEGRACO PAINTS ARE SOLD THROUGH BRANCH OFFICES WITH WAREHOUSE STOCKS IN ALL PRINCIPAL CITIES 
Manufactured in CANADA by DOMINION PAINT WORKS, LIMITED, Walkerville, Canada 
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IENKINS (RACKING PROCE. 


PRODUCES QUALITY GASOLINE e= 
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CONSTRUCTIVE 
OPERATION 


The ideal cracking equipment 
would be one which operated 
continuously, year in and year 
out, with no shut downs for 


cleaning or repairs. 


The Jenkins Process excels in 
this requirement of long runs 
—short and infrequent shut 
downs. Out of every 22 days 
the Jenkins Process is on 
stream 21, an operating factor 
of 95%. This is not an unusual 
run but is the actual operating 
cycle, and the equipment has 
gone as long as 44 days on 
stream with only one day 
down for cleaning. 


Think what this means in in- 
creased production, lowered 
costs and longer life of equip- 
ment over the usual short 
runs, or long down periods. 
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Tanks 
Welded 
Riveted 


(Riveted, inside & Outside Welded) 
Structural Supports 
Tower Tanks 
Standpipes 
Any Size Tanks 
Erected Anywhere 


Refinery Equipment 
Jenkins Cracking Process 
Stacks-Breechings 


General Steel 

Plate Construction 
Water Softeners 

Hot Process 

Cold Process 

Zeolite 

Household 


Filters —Pressure 


Purifying Systems 
for Swimming Poo! 














GRA R Copporation 
EAST CHICAGO. INDIANA 


HOUSTON 


West Buildings 


CHICAGO 


Steger Building 


NEW YORK 


Grand Cert Term 


Any office can’ 








Tell them where you saw the ad. 








THE REFINER AND 


JULY, 1925 











Their Savings Start 
When the Engine Starts 


TURN of the flywheel, and Bessemer savings 

are under way. From the first Bessemer power 
impulse your power cost ye gu to drop—running 
time is increased, length of service is increased, 
and upkeep is decreased. The resulting savings, 
mean. added profits and greater efficiency, an un- 
beatable combination. 


For long, hard oil field service it is merely good 
business to standardize on Bessemer equipment. 
They soon pay for themselves, and a handsome 
profit as well. 


If you use Gas Engines, Oil Engines, Compressors, 
Pumps or Pumping Powers buy them Bessemer built 
and pocket the profits and laugh at power troubles. 


THE BESSEMER GAS ENGINE COMPANY 
18 York Street oe is Grove City, Pa. 


BESSEMER 





BESSEMER OIL FIELD ENGINES — COMPRESSORS hij 


VACUUM PUMPS — ROLLER PUMPING POWERS 
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A heat exchanger 
and condenser in one 





Note the multiple shells of the 
G-R Sectional Condenser 


With two sections, water can be used as the cooling medium in. 
one unit and oil in another, this providing a condenser and heat ex- 
changer in one set. 


Furthermore, a different “cut” or “fractionation” can be made in 
each section by offsetting the lower vapor connection to the side of 
the shell and draining the distillate from the sump thus formed in the 
vapor space. 

And note, too, the many operating advantages of this arrangement. 
Sections can be added or removed to meet varying capacity require- 
ments. The complete unit is readily transported and assembled if 
necessary to meet changing plant conditions. Inspection and clean- 
ing is greatly facilitated. 


Send the Coupon for Complete Information 


THE GRISCOM-RUSSELL COMPANY 
2135 West Street Building, New York 





Philadelphia Chicago St. Louis San Francisco 
Boston Cleveland Kansas City Los Angeles 
Rochester Detroit Charlotte Seattle 
Pittsburgh Milwaukee New Orleans Denver 
Columbus Indianapolis Houston Salt Lake City 
Minneapolis Dallas Tulsa 





For Canada: Riley Engineering and Supply Company, Ltd., Toronto 


riscom- 
ft ussell 


Heat Transfer Apparatus 
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Note these other 
G-R Units 
for lower repairing 
costs 





Mineral Seal Oil Heat 


Exchangers 
A compact, twin exchanger with strict 
counte’-current flow to promote maxi- 
mum rate of heat interchange. 


ee 


G-R Vaneflo Gas Cooler 


fer cecling casing head or natural gas 
Can be used as inter-, after-, or pre 
cooler in absorption and compression 
type natural gasoline plants, Has low 
pressure loss and exceptional efficiency. 





G-R Jacket Water Cooler 


uses any source of raw water to cool 
the jacket water from oil and gas en- 
gines and compressor. The famous 
Multiwhirl Cooler—over 2000 in opera- 
tion in every liquid cooling service. 


Teen be 


G-R Gasoline Condenser 


for condensing natural gasoline vapors 

in casinghead gasoline plants. Can 

also be used as a knockout box or 

fractionating tower control section with 

particularly close control of the end 
points. 


Sem oateme! 


G-R Twin Heat Exchange: 


for the efficient interchange of heat 

between crude oil feed stock and still 

bottoms, cold water and hot oil, feed 
stock and hot still vapors, etc. 


The Griscom-Russell Company. 
2135 West Street Bldg., New York. 
Please send bulletins on 


£0 Sectional Condenser 

CJ Mineral Seal Oil Heat Exchanger 
(J Vaneflo Gas Cooler 

CJ Jacket Water Cooler 

{Cj Gasoline Condenser 

CJ Twin Heat Exchanger 

a 5 ox cole’s 34 06.08 agrehe tesate 


Address . 
R 7-25. 
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‘Steam Falls can be Harnessed 
Just as well as Water Falls- 








6 eres are few possibilities of savings in 

the refinery power plant which offer a 
larger return on the investment than gener- 
ating power from steam used for distillation 
The steam is often put through 
reducing valves from which no power is ob- 
These or pressure 
drops can be harnessed just as well as water 


purposes. 


tained. “steam falls” 


falls, at less expense and greater saving. 


Illustrated below is the new power plant 
of the Producers and Refiners Corp., Parco, 


Wyo., designed and constructed by The J 
G. White Engineering Corp. of New Yok 
The “‘steam falls’’ in this plant are harnessed 
by two 500 K. W. Terry alternator units. 
These operate with steam at 175 pounds 
and a back pressure of 20 pounds. All the 
exhaust is used for distillation purposes in 
the refinery. In this way both power and 
process steam are obtained at one cost. 


Write us today and let us tell you what 
savings can be realized by harnessing your 
““steam falls’’ with a Terry turbine. 


THE TERRY STEAM TURBINE COMPANY 
Terry Square, Hartford, Conn. 


Offices in Principal Cities T-9.3. 


HE TERRY 
TURBINE 
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BECAUSE OF THE 
GENERALLY IMPROVED 
QUALITY OP NATURAL 
GASOLINE, IT HAS FOUND 
A READY MARKET WITH 
REFINERS, NOT ONLY 
FOR USE IN THE 
MANUFAC TURE 
OF ORDINARY U.S. 
MOTOR EUEL, BUT IS 
BEING EXTENSIVELY 
USED TO IMPROVE: THE 
HIGHER. GRAVITY 
“EXTRA QUALITY” 
~~ GASOLINES «3 


of) 
CHESTNUTsS MILT H 
CoO N 


RPO RA TIO 


GENERAL OFFICES CHESTNUT & SMITH BLDG. 
TULSA, OKLAHOMA, 
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If I were going to buy one engine for a gasoline plant 


I would select an engine that has a low fuel consumption Above: Cooper 80 
. . . B.H.P. Gas Engine 
—a four-cycle engine. The saving in fuel would help ; Harland Oil Co’s 


to meet the cost of operation. Gasoline Plant. 


I would select the engine showing the highest percentage of operating 
hours. The dividends from a gasoline plant are paid from the last 10 
per cent of production. I would want all of that last 10 per cent. 


I would select the engine that shows the lowest lubricating oil consump- 
tion. Lubricating oil costs make up a considerable part of the plant op- 
erating cost. 


I would select the engine which is most accessible and easiest to keep in 
running condition. This feature has a direct result on the percentage of 
operation. 


I would select the engine that requires the fewest repairs, that lasts the 
longest, that is easiest to move to a new location—not the cheapest engine 
nor the highest priced, but the engine that more and more of the larger 
producers are installing. 


I would select the engine that the Harland Oil Company installed—and it 
was a Cooper. 


THE C. @® G. COOPER CO., MT. VERNON, OHIO 
1605 Kirby Bldg., Dallas 504 Kennedy Blidg., Tulsa 
Bank of Italy Bldg., Los Angeles 
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Where Profit Lies 


we 


Ordinarily the reading of a government bulletin is 
not calculated to cause any sudden activity of the 
brain cells. A glance and a yawn are the usual re- 
sponse to these dry statistics. 

But two that have come through the mails recently 
raise the question of profit from the operation of 


cracking equipment in refining petroleum. Not that 
profit is mentioned in the bulletins. Each is cold 
statistics. The question of profit comes through 


reading between the lines. 

To carry out the thought it is necessary to accept 
the premise that the most profitable refinery is the 
one that operates nearest its capacity. 

One bulletin from the Bureau of Mines reports a 
total daily refining capacity of 2,864,842 barrels for 
the United States. May 1 the indicated capacity of 
the plants shut down was 342,025 barrels. Translated 
into another form, 11.9 percent of the refining ca- 
pacity of the country was shut down at that time. 

Only recently the Bureau of Mines has begun col- 
lecting statistics on the cracking plants of the coun- 
try. It is evident the Bureau is having trouble in 
gathering these. But the replies sent in show a total 
cracking plant capacity of 690,492 barrels, with 26,- 
200 barrels, or 3.6 percent of it shut down for the 
March-May period. 

If the premise that the profit-making equipment 
is that which is kept operating nearest its capacity, 
then the refineries with units for taking deeper cuts 
of gasoline from crude oil are the profitable ones. 


It seems like a safe conclusion, for the trend of 
refining is toward cracking. The Bureau of Mines 
bulletin shows 116,000 barrels daily capacity of this 
type being added to the refining plants of the coun- 
try. Reports from the concerns manufacturing 
equipment for the several processes show a widening 
interest in the extraction of gasoline through higher 
temperature and excessive pressures. 

California is turning to the cracking process of 
late. as an article in this issue of THE REFINER 


AND NATURAL GASOLINE MANUFAC- 
TURER indicates. Such development is logical, 
since the California refiners have in the past given 
less attention to cracking oil than the refiners of 
any other division of the oil territory. Only two 
percent of the gasoline produced on the West Coast 
comes from cracking stills. 


The average for the United States is 25 percent, 
while 68 percent of the nation’s gasoline comes from 
straight distillation, leaving 8 percent for natural 
gasoline. If cracking stills were used in California 
as extensively as in other territory, the portion of 
gasoline from that source would be around 30 per- 
cent for the country. These figures are from the 
Bureau’s bulletin on the subject. 


Undoubtedly the trend in refining practice is to- 
ward the use of cracking units. This is another in- 
dication that the practice is profitable, as the Amer- 
ican business man is credited with adopting that 
which will in turn leave him a margin for the bank. 


* * * 


If one year ago Smackover had been put into a 
hypothetical question and its effect on the refined mar- 
ket asked of leading refiners, their common answer 
would have been, “it will ruin us.” 


But Smackover came along with more than 400,000 
barrels of oil daily and ruination did not follow. 

The refiner has explained it by assuming the cause 
to be the nature of the oil. 


Yet Smackover crude is passing through the stills 
of Arkansas, North Louisiana, Coastal and other re- 
fineries. Those of Arkansas and Louisiana were run- 
ning at 113.6 capacity in May. 


The truth is that the commerce of the world was 
ready for Smackover. Without it, there likely would 
have been cries of an oil famine. 


There is no moral, except that prophecy is a rash 
thing in oil and oil is good for some purpose, megan plets 
of low gravity or any other quality. 
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Blaw-Knox Forge and Hammer Welded Oil Crack- 
ing Still—4 feet x 20 inches—%-inch shell plate 


SEAMLESS-BOTTLE TIGHT 
OIL CRACKING EQUIPMENT 


The Blaw-Knox Forge and Hammer Welding Process 
makes all joints one with the original plate. 


The structure of a Forge and Hammer Welded con- 
tainer is a physically continuous sheet of steel. 


BLAW-KNOX COMPANY 
666 Farmers Bank Building, Pittsburgh, Pa. 


NEW YORK—30 E. 42nd St. BIRMINGHAM — Brown - Marx 

CHICAGO—Peoples Gas Bldg. Bldg. 

BALTIMORE—Bayard & Warn- DETROIT—Lincoln Bldg. 
BUFFALO—Genesee Bldg. 
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The Detection and Elimination of Odors 
from Oil Refineries 


N a commercial or practical sense, 

the word petroleum applies to natural 

liquid hydro-carbons which, from a 
scientific standpoint, are not strictly 
liquid, but are mixtures of gases, 
liquids, and_ colloidally suspended 
solids. 

Shortly after its discovery, the chief 
use of petroleum was in the prepara- 
tion of illuminating oil. Following this 
occurred the development of petroleum 
lubricants which were found to be su- 
perior to the animal and vegetable fats 
and oils previously used. However, it 
is chiefly because of the development 
of the internal combustion engine and 
the increased use of oil as fuel that the 
petroleum industry has become so ex- 
tensive. It is estimated that the~> are 
about 16,000,000 automobiles in use in 
the United States at present, and the 
number of Diesel, gasoline, and other 
motors of this general type is increas- 
ing for use on land and water, and the 
high prices of coal and labor have fur- 
thered the use of oil for fuel. 

The world’s production of petroleum 
from 1919 to 1923 was as follows: 

Total Number 


Year. of Barrels. 
BN SU ose ate eae athena 558,892,000 
EE er eee ee a 700,902,700 
ES ao iia hava aoe beatles 762,241,000 
ee One pene ee 854,809,000 
i os nla aigck hie wake Braet 1,010,995,000 


Of the petroleum produced, more 
than 60 per cent came from the United 
States, and more than 90 per cent from 
the United States and Mexico. The 
production of petroleum in Mexico is 
declining, but the loss is likely to be 
greatly compensated by increased pro- 
duction in Venezuela, where extensive 
fields are being exploited. ‘ 

With this extensive and increasing 
production of petroleum, it is not sur- 
prising that there has been a great in- 
crease in the number of refineries 
throughout the world. Most of the re- 
fineries in the United States are situ- 
ated along an arc drawn from Texas to 
Massachusetts, in California, and in 
Wyoming. Until recently there were 
no refineries in New England, but in 
the past few years several large instal- 
lations have been made in the vicinity 
of Narragansett Bay and Boston Har- 
bor. The introduction of this new in- 
dustry in thickly settled regions where 
the people are jealous of the purity of 





Reprinted from May, 1925, Proceeding of the Ameri- 
tan Society of Civil Engineers, pp 854-883. Presented 
at the meeting of the Sanitary Engineering Division, 
New York, N. Y., Jan. 22, 1925. 

*Cons. Engr. (Weston & Sampson), Boston, Mass. 


By Robert Spurr Weston 
M. Am. Soc. C. E. 2 


the atmosphere and the cleanliness of 
the shore waters, has created new san- 
itary and aesthetic problems. 

The use of petroleum in the various 
grades is growing and has become gen- 
eral rather than local. Therefore, it 
must be expected that refineries, which 
have increased from 176 in 1914 to 
more than 500 in. 1924, will be located 
where economic conditions necessitate. 
Consequently, sanitary engineers must 
assist in making these plants inoffen- 
sive and thus contribute to the pros- 
perity of these localities with the min- 
imal impairment of a healthful and 
salubrious environment. 

There are now three large oil re- 
fineries in Massachusetts and two in 
Rhode Island, and it is in these States 


that vigorous complaints regarding 
odors have arisen. 
The crude petroleum oils differ 


greatly in composition, specific grav- 
ity, and viscosity, but the property that 
most concerns sanitary engineers is the 
sulphur content, which varies from less 
than 0.1 per cent in Pennsylvania oils 
through less than 0.5 per cent for Mid- 


Continent oils, to less than 3.0 per cent 
for Wyoming oils, and to more than 5.0 
per cent for Mexican oils. Sulphur is 
important because it forms disagree- 
able compounds with the hydrogen, ni- 
trogen and hydro-carbons in the oils. 
These compounds, some of them gas- 
eous, are given off during the process 
of distillation. The most difficult odors 
to control occur when a refinery is op- 
erating with Mexican or other oils high 
in sulphur. Certain refineries in New 
England began operations with Mexi- 
can oil, and with no devices to prevent 
the escape of odors. The reaction by 
the public was instantaneous and vio- 
lent. 
Typical Refinery Practice 

Although this paper as not descrip- 
tive of oil refining, and although the 
practice of this art varies greatly, it 
seems well to outline the general prac- 
tice in order that the methods of odor 
control may be understood more 
readily. 

Refineries may be classified in two 
general groups, namely, skimming or 


wert. 
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Schematic Sequence of Oil Refining Process 
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topping plants which confine their op- 
eration to the separation of gasoline 
and the lighter oils from the crude oil, 
and complete refineries which split the 
crude product into gasoline, naphtha, 
kerosene, gas oil, light and heavy lubri- 
cating oil, fuel oil, paraffin wax, pitch, 
coke, and other products, as the mar- 
kets demand. There are many modifi- 
cations of these two kinds of plant. 
For example, either may be operated in 
conjunction with a so-called high tem- 
perature distillation or cracking plant 
which, through heat and _ pressure, 
splits off hydro-carbons of lower boil- 
ing point from heavier oils, that the 
yield of the more profitable gasoline 
and lighter products may be increased. 
Then again, it is unprofitable for cer- 
tain refineries to carry the distillation 
until only coke remains in the stills, 
and such may stop distillation when 
the residue in the still is suitable for 
fuel, or, carried further, is a semi-solid 
pitch or petroleum asphalt. 

Figs. 1 and 2 show the flow sheet for 
a complete refinery and the main fea- 
tures of a crude oil distillation plant, 
respectively. Although the kinds of 
distillate from the still are numerous, 
this paper concerns itself chiefly with 
the lighter products, some of which 
may escape from the refinery in gas- 
eous form, and the heavier oils, pitch 
or coke, which, when hot, are likely to 
give off strong odors. Coke cooled 
with water is apt to emit an odor when 
the steam which arises from it carries 
away the odor of the coke. 


During ordinary distillation, carbon 


accumulates on the shell of the still 
and the scale thus formed has to be re- 
moved by hand, at frequent intervals. 
The cleaning of stills, or tubes, is par- 
ticularly frequent with the cracking 
process, in which high temperatures 
and pressures favor the deposition of 
carbon and make delays in cleaning 
dangerous. ! 


Fuming sulphuric acid and lead oxide 
are used to treat gasoline and other 
lighter products to improve their odor. 
This is especially necessary if the crude 
oils contain sulphur and saturated hy- 
dro-carbons. This operation is usually 
conducted in tanks, operating either on 
the batch or the continuous system. 
The sulphuric acid carbonizes some of 
the asphaltic bodies and unsaturated 
hydro-carbons which settle to the bot- 
tom of the tank with the sulphuric acid, 
in which form the mixture is known as 
sludge acid. This mixture is washed 
with water and the sludge oil sepa- 
rated from the weak acid. Frequently, 
the acid is recovered by concentration 
and the process may be conducted so 
as to be extremely offensive. The 
sludge itself becomes acrid and offen- 
sive, especially in the vicinity of the 
refinery, but fortunately the odors are 
heavy, are soluble in water, and are not 
carried far away. 

As will be seen from Figs. 1 and 2, 
most of the processes require water for 
cooling, and this, together with what- 
ever oily waste may escape from the 
plant throuph leaky condenser coils, by 
accident or otherwise, is usually dis- 
charged from the refinery in a common 


drain, discharging in turn into a large 
subsiding basin (Fig. 3), in which am- 
ple time is given for the removal, by 
gravity, of the subsidable solids and 
the skimming off of waste oil. 

The effluent from such a_ basin 
should not contain more than 20 parts 
of oil (ether soluble) per million. Fre- 
quently these basins, especially when 
the condenser waters are warm, give 
off objectionable odors. Especially is 
this true when there is accidental leak- 
age of volatile products or when 
batches of distillate, improperly proc- 
essed, are salvaged by discharge into 
the drain and by skimming from the 
subsiding basin. 

Where lubricating oils are made, it 
is necessary to filter them through ful- 
ler’s earth, diatomaceous earth, or sim- 
ilar material. It is sometimes neces- 
sary to filter gasoline, kerosene, and 
other products, also. After the filter 
material is exhausted or clogged, it is 
necessary to regenerate it by heating 
in a rotary kiln until the waxy accumu- 
lations are volatilized. If the dust and 
oily vapors from the kiln are dis- 
charged directly into the air, offensive 
odors may be carried for miles, appar- 
ently in the form of colloidal particles 
of oily dust. 

The crude oil from ship, tank car, or 
pipe line is stored in large tanks, usu- 
ally of steel, and covered. It is obvious 
that, during the process of filling, the 
gaseous products accumulated in the 
empty tank from a previous filling will 
be discharged into the atmosphere, the 
tanks inhaling air and exhaling petro- 
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leum vapors alternately. There is also 
evaporation, which is greater if uncov- 
ered tanks are used. 

The boilers, stills, and cracking 
plants are oil or gas-fired and give off 
the products of combustion character- 
istic of oil-field furnaces. These prod- 
ucts possess the characteristic burned- 
fuel-oil odor so frequently noticeable 
in localities where fuel oil is burned, 
beneath the boilers of ships, locomo- 
tives, and stationary steam plants. 

The main sources of odor may be 
listed as follows: 

(1) The gases and vapors from crude 
oil. ' 

(2) The volatile gases given off by 
petroleum when distilled. 

(3) The vapor from heated oil, espe- 
cially oil heated to a high tempera- 
ture during the “cracking” process. ' 

(4) The vapors and dust from kilns 
used to regenerate filter material. 

(5) The heavy, acid, and acrid odors 
resulting from treating oil with sul- 
phuric acid and other chemicals. This 
odor is especially strong when the oil 
and acid are agitated by compressed 
air in open tanks. 

(6) The emanations from the sur- 
faces of subsiding or separating basins 
and from the surface of water in gas- 
holders. ‘ 

(7) The vapors given off from hot 
coke or pitch freshly drawn from the 
still. 

(8) The vapors given off from stills 
when opened and steamed after a dis- 
tillation has been completed. 

(9) The stack gases from oil-fired 
furnaces; this is the most prevalent 
odor. 


The substances included in these 
odors are petroleum and asphaltic hy- 
dro-carbons, hydrogen sulphide, carbon 
bisulphide, sulphur dioxide, sulphur tri- 
oxide, pyridin vapors, the oxides of 
carbon, and various volatile compounds 


SReport of Rhode Island State Board of Health on 
the Cause, Prevalence and Effect of Offensive Odors in 
Providence, Cranston, East Providence and Warwick 
luring 1921. 
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TABLE 1—Report or Opor OpsERVATIONS. 


(For 4 Hours Ending at 7 a. M., July 25, 1922, at Fall River, Mass., 
New England Oil Refining Company.) 



































Wino. 
Weather 
Velocity. Direction. | From. | To. 
| — — 
N—NN ‘. 3 | 4 Cloudy 
NNE—N—NE 4 5 eo 
NNE—NE 5 | 6 Partly cloudy 
+ 6 > ee 
Opors OBSERVED. 
Time. Place. | Kind. | Intensity. | Source. 
3:45 Lincoln Ave. between Rock_| | 
and Belmont Sts............ |Onion—sweetish.|Faint............+. N. E. 0. R. Co. 
4:00. President Ave. between N.| | 
Main and railroad........... ™ Very faint......... | * 
4:16—4:30 |Cedar to! Pine on N. Main—N. | 
Main to Dartmouth on Pine.| Burnt oily....... Faint to distinct... Electric Light Plant 
6:00 Brightman between railroad} 
and St. Mary St............. |Onion—sweetish.| Very faint......... iN. E. O. R. Co. 
6:30 Bradford Ave., Dimon to Day ‘ 
: GB a cccccccccccccccoccccccoces urot oily....... Faint traces only.. American Priot Wks. 
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of sulphur or sulphur and nitrogen, of 
which the offensively smelling mercap- 
tan is an example. 

That some of these odors may be 
present in the air in sufficient concen- 
trations to affect the health was shown 
by the studies of Mr. S. DeM. Gage,* 





Vacuum and other piping in the rear of a Battery of Crude Stills 


who reported that during 1921 at least 
ninety-six persons in the vicinity of 
Rhode Island refineries had been more 
or less seriously affected by them. The 
symptoms most frequently noted were 
nausea, headache, vomiting, sore throat 
and insomnia, and it was the opinion 
of the majority of physicians consulted 
that asthma, respiratory diseases, and 
nervous diseases were unfavorably af- 
fected by petroleum and sulphur odors 
and also by the sulphur dioxide and 
trioxide gases. 


Nature of the Odoriferous Matters 


The matters which produce the odor 
may be divided into two classes, name- 
ly, true gases and vapors. The true 
gases diffuse rapidly and the intensity 
of the odor roughly varies inversely as 
the square of the distance. Not so the 
odor produced by vapors which, in the 
form of minute particles, ‘“odorphores, 
impinge directly upon the olfactory or- 
gans and seem ‘to lose their intensity 
very slowly with distance, within the 
sector where their presence may be ob- 
served. The distances to which they 
may be observed seem to depend more 
upon the humidity and the character of 
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Vacuum and Water Piping in the rear of Dephlegmators and above Condensers 


the air currents which carry them than 
upon any other factors. 

For example, the writer has observed 
the acrid odor from sludge acid when it 
was so strong that it was impossible 
to remain a whole minute in its pres- 
ence. Yet this odor could not be ob- 
served half a to the leeward of 
its point of origin. On the other hand, 
the sulphur compounds in the vapors 
given off from Mexican oil were at 
least one-fourth as intense two miles 
away as they were in the refinery yard 
where they were produced. 

The odors from the kilns im which 
material used to filter the various dis- 
tillates is ignited to regeneraté it, also 
have the power of traveling great dis- 


mile 


tances. 
fact that the dust particles from the 
kiln become coated with a film of-oil, 
and in this state become dispersed in 
the air, much as pollen and other dust 
particles are dispersed. 


Character and Intensity of Odors 

It is a fact of physiology that the 
nose detects two classes or odors: First, 
the true odors which are observed by 
organs located in the upper nasal pas- 
sages behind the superior turbinated 
bones; and, second, the irritants which 
are observed by a separate set of nerve 
endings in the anterior part of the 
nose. For example, perfumes are per- 
ceived by one set of nerves, whereas 
irritants like ammonia and pyridin af- 
fect the other set. Certain substances 
like tobacco smoke, for example, are 
both odoriferous and irritating, and the 
odors given off by oil refineries are in 
either or both of the two classes. | 

Oily vapors, for example, volatilized 
vaseline, possess true odors which are 
not irritating, whereas sulphur triox- 
ide is sometimes recognized by its irri- 
tating effect, before being detected by 
the olfactory organs. Certain volatile 
hydro-carbons are also highly odorif- 
erous, but are not irritating unless 
present in high concentrations. 

It is a peculiarity of the olfactory 
organ, by which the true odors are de; 


This is probably due to the ~ 


that 
ordinarily sniffing is required to carry 


tected, it tires rapidly and that 


odor to the portion of the lining mem- 


brane of the nose where in a small 


area (25 mm. square on each side) the 
special organs are located. 

Names or Odors—Various observers 
have given names to the various odors, 
and sometimes various names to the 
same odor observed about oil refineries. 
For convenience, the following adjec- 
tives have been used in the writer’s 
practice: 

Adjective and description of odor: 

Sweetish—The odor of gasoline and 
refined petroleum products. 
well-diluted 
sulphur 


odor of 
containing 


Turnipy—The 
petroleum’ gases 
and nitrogen. 

Onion or Garlicy—The same odor in 
higher concentration. 

Sulphide—The _ rotten-egg-like 
or hydrogen sulphide gas. 


odor 


Sulphur Trioxide—The characteristic 
odor of fuming sulphuric acid. In con- 
siderable dilutions this is detected by 
its effect upon the mucous membrane 
and without the accompaniment. of 
any true odor. 

Oily—The odor of volatilized petro- 
leum distillate as from a fuel oil tank. 





a 


NEW ENGLAND 
jello. 24 ae 
Waste Qutlet; 
Ss OIL Nol 
~~ No\4-A oe 
REFINING CONG???) 
; o.4 ¥ 


2 co. 


No.3 





by = , hi 
weeti Faint Oniod 


V. Fain 
he t Oily 


and-Bu: 





9 


1 








VF ai 


nd Sweetish at 4.A-M. 


ODORS IN AIR AND 
DIRECTION OF THE WIND 
NEW ENGLAND OIL REFINING CO, 
FALL RIVER, MASS, 
FOR 24 HOURS ENDING7 A.M. JULY 25,1922 
Weather - Cloudy 
Wind - Light 
Smoke - No. L, 41 and 36 =5 
No. la and i=10 
No.1b=20. No.2= 40, Ck.S.= 25 
LEGEND 


qumnnen |, Pm. tT OS. 


Beale of Feet 


‘ No\26 
os 


0 Distinct Sweetish-aitd £ inion 


ord 


U. 





























|\ 
PA PREBLOWY th'So. Boab St// 7 
~ > ee 


2 2 to Figure 4 











rers 
ors, 

the 
ies. 
jec- 
er’s 


and 


ited 
hur 


dor 


stic 
On 


ine 
of 


ro- 


nk. 


OO 


at 


Pa a ae YA ee Se Se ee Se Pe 





| <a 


JULY, 1925 














NATURAL GASOLINE MANUFACTURER 17 








3urned Oily — The _ characteristic 
odor from oil-fired furnaces. 

Burned Rubber—The burned oily 
odor in higher concentration. ' 

Any of these odors may exist singly, 
or in combination, and the combina- 
tions may possess odors and irritants 
which are difficult to analyze. 

Intensity of Odors—The intensity of 
odor may be graded on a scale of 5, as 
follows: 


Number and corresponding adjec- 


tive: 
_ CR a Very faint 
De ee wekineeeeeuy Faint 
es Leianed as caned Distinct 
| REP eee Decided 
aio "e-ink 


Detection of Odors—Two methods 
of detection are usually practiced, 
namely, smelling and chemical analysis. 

Smelling—The nerve ends in the 
nose not only are delicate qualitative 
instruments, but when the results of 
their trained use are classified and the 
adjectives pertaining to quality are 
given numerical values, they do more 
reliable work than any mechanical in- 
strument ; after all, the reac- 
tion of a complaining public depends 


because, 


upon nasal observations and not the 
qualitative results of chemical air 
analyses, which are of little practical 
meaning to them. Furthermore, an 
observer becomes expert with training 
and can detect and describe odors 
which baffle a lay observer. His ob- 
servations are of especial value when 
zx differentiation of sources of odor is 
required. 

Gas Analyses—Chemical gas analy- 
sis methods are more effective for the 
detection of the irritating sulphur 
gases, it being possible to measure con- 
centrations which are about one-tenth 
of those which may be detected by the 
nose. For example, hydrogen sulphide 
may be smelled in concentrations of 
100 parts in 1,000,000,000 parts of air, 
whereas the same gas may be detected 
in concentrations of 15 parts in 1,000,- 
000,000 parts of air, by chemical analy- 
sis, using 100-liter portions for each de- 
termination. 

The Nasal Method—The first requi- 
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Figure 5 


site for this method is an observer of 
keen perceptions, one who is quick to 
notice any change in atmospheric con- 
ditions and who can make judicial rec- 
ords of his observation. 

The automobile is a great conven- 
ience for making observations, but care 
should be taken to select a machine 
which emits the minimum of oily odors, 
and when making observations, the ob- 
server should step out of the ‘autemo- 
bile so as to avoid any ‘error due to 
observing: the, products in the exhaust 
of the motor in place of those present 
in the air at the point of observation, 

While making record of nasal obset- 
vations, together with those of wind 
and weather, a sheet, Table 1, has been 
used by the writer’s firm. It will be 
noted that there are spaces for record: 










Trap in Vacuum Gas Line between Stills and Rpbapstep Pe a 


ing the velocities and the direction of 
the wind at various times of observa- 
tion, the weather, and the time, place, 
kind, intensity, and probable source of 
any odors observed. Space is also pro- 
vided for smoke observations for the 
reason that the burned oily odor from 
stacks connected with oil-fired furnaces 
is more or less proportional to the 
density of the smoke emitted from 
them. 

At Fall River, Mass., eight stacks 
were observed. Some of these were 
within the refinery yard, and others 
were -connected with various mills 
within two miles of the refinery. Rin- 
gelmann’s chart was used to record the 
percentage of black smoke in the em- 
anations from the various stacks. The 
relative humidity was observed at one 
station only. 

Having made the observations, the 
next step is to express them in dia- 
grammatic form. For this purpose, re- 
productions of a map of the vicinity of 
the refinery about which observations 
are made, are useful, and Figs. 4 and 
5 show the map-diagrams which were 
used at Fall River and at East Brain- 
tree, Mass., and vicinity, respectively. 


The Fall River map-diagram, which 
records the observations for 24 hours 
ending at 7 a. m. on July 25, 1922, 
shows a summary of the weather, wind, 
smoke observations, the intensities and 
kinds of odors, and the areas within 
which the odors were observed. It 
will also be noted that odors- were ob- 


(Continued on. page 46.) 
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When Telephone Complaints Stopped 
Fuel Economy Began 


The Elliott Jones Co., Inc., set out to please home 
owners and pleased itself as well 


l WAS the frequent jingle of the 
I telephone that brought the Elliott 

Jones Co., Inc., of San Antonio, to 
a decision in the installation of vapor 
saving equipment. That the installa- 
tion of this equipment brought a sav- 
ing in boiler house fuel is the happy 
ending to the story. 

Officials of the 
course, that escaping vapors meant es- 
caping fucl. Doubtless they intended 
all the while to trap those vapors and 
put them to work, thereby saving fuel 
oil and dollars. 

Citizens with homes in that 
of the city did not know of the money- 
saving possible through vapor-saving. 
What they did know was that atmos- 
phere carrying a tinge of sulphur was 
not pleasant to the nostrils. Conse- 
quently, the telephone calls. 

They wanted action, and action that 
would rob the atmosphere of pungent 
odors. They called by telephone to ex- 
press opinions of any concern which 


company knew, of 


section 


would permit odors of the type to drift 
about, bothering the daytime peace and 
the nighttime slumbers of law-abidiag 


taxpayers. 

Of course, there were telephone cal's 
pertaining to other matters. But those 
complaining of obnoxious odors wete 
sufficient to cause the telephone rm- 
ceiver to be raised with timorous 1in- 
gers. For some of the talk borde:ed 
on threats—not personal threats, just 
intimations that the courts should be 
able to relieve the atmosphere of the 
bother if a refiner could not. 


It’s Comedy Now 
All this is related somewhat in hu- 
mor now, for conversation of the sort 


By Grady Triplett 


Staff Representative 


installation of the 
Elliott Jones 


with the 
used in the 


ceased 
equipment 











Compressor and wash tank under the 
condenser boxes 


plant. Briefly, it is a set of piping, 
tanks and a compressor, which collect 
all vapors from storage tanks and from 
the look boxes, carrying them into the 
boiler house, where they are consumed 
in creating heat energy. 

This problem the Elliott Jones Co. 
had is not one common to refining. 


Tanks equipped for conducting vapors into the boiler room 


Comparatively few refining plants are 
so near the residential sections of cities 
and towns that odors will bring forth 
complaints by telephone. But any plant 
that is permitting odor-bearing vapors 
to escape is up against the problem of 
converting this waste into a_ useful 
product. , 

Having a small plant, it was not con- 
sidered economical to install equipment 
for extracting gasoline from the vapors 
through compression. But the com- 
pressor installed is of the type that 
may be used for that purpose, should 
the amount of vapor handled ever 
reach the point that gasoline extraction 
will be profitable. 

The purpose behind the installation 
at the Elliott Jones plant was to trans- 
fer escaping vapors into boiler fuel at 
the smallest cost. For that reason the 
equipment was so arranged that a gas- 
holder was not necessary. The vapors 
collected are not sufficient for the total 
fuel of one boiler. But the vapors are 
piped under three boilers. So there is 
an outlet for vapor at all times during 
the operation of the plant. No holder 
for storage is necessary under this 
condition—the gas is burned as it is 
collected. 

The oil going through the plant at 
the time had a high sulphur content, 
which caused the obnoxious odors. 
This sulphur content also carried 
elements destructive to equipment. 
For that reason the vapors had to be 
washed before going through the com- 
pressor. \ 

Vapors are collected by pulling a 
slight vacuum on the tanks. This 
vacuum is supplied by the compressor. 
All the equipment was installed on 
ideas of A. B. Slimp, superintendent of 
the plant. No drawings were neces- 
sary, since construction of simple de- 
sign proved sufficient for the work. 

The working of the equipment can be 
learned through following its construc- 
tion from tankage to the burners under 
the boilers. 

First, an opening for four-inch piping 
was made in the roof of each tank. 
The pipes were put here and run to the 
ground at the edge of the tanks, pass- 
ing out under the firewall and then 
upward to the lead line, through which 
all vapors pass. Screwed connections 
were used, being lubricated so a tight 
joint could be had. The main line was 
held up by pipe supports. j 

At one point a water trap was in- 

(Continued on page 72) 
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Accounting System for a Refinery 
With Cracking System 


which was worked out for an op- 

erator using the Dubbs Cracking 
Process, and whose plant is located 
some distance from his main office. 
This operator desired to have a com- 
plete set of books kept on the plant in 
the main office, allowing the plant 
proper to keep such accounts and 
books as were necessary in the oper- 
ation of the plant. The books decided 
to be necessary contained a complete 
cost system on the operations of the 
plant, taking into account only such 
overhead and general expense items 
as necessary in this accounting. 


wh system herein outlined is one 


It was found that a cost system was 
necessary in operating a plant of this 
character as the superintendent must 
be kept informed at all times of the 
cost of each one of his steps of man- 
ufacture, and whether or not he was 
overstepping a pre-determined *conom- 
ic limit. and if so, why. 

This article is non-technical and fol- 
lows more or less the report which was 
written by the writer for this system. 
First will be the classification of the 
accounts used: ! 


General Schedule of Current Accounts 
Inventories—Oil 
Crude oil inventories; 
Fuel oil inventories; 
Oil in transit; 
Refined oil inventories. 
Material and Supplies 
Chemical inventories; 
Warehouse stocks. 
The following clearing account with 
the main office: ' 
Current Account With Main Office 





General Schedule of Operating 
Accounts 
Operating Revenues 

Sales—outside. 

Deliveries—interdepartmental. 

Used by company. | 
Operating Expenses 

Apportionment operating expenses. 

Manufacturing expenses. 

General administrative. 

Inventory adjustments. 

Other income. ! 

Income deductions. 

The above accounts are of course 
subdivided and in the outline of the 
system we will discuss each of these 
accounts in detail showing these sub- 
divisions. 

The “Current Account with Main 
Office”, is only an account used to 
balance statements taken from the 
books and contains the debits or cred- 
its which are not set up on the books, 





By F. J. Omo 


and thrown into this account for bal- 
ancing purposes only. ' 
The general routine between the 
main office and the plant office will 
now be briefly discussed starting with: 


General Routine—Invoices 

Invoices—Outside Firms.—The pur- 
chasing department in the main office 
will do all the purchasing for the plant 
and the plant office must requisition all 
material from them. The purchasing 
agent is then responsible for the check- 
ing of all invoices and approving them 
for payment. The invoices received 
should be handled in the following 
manner: 

1. All copies of the invoice after 
being checked with the purchase order 
should be sent to the accountant in the 
main office who figures all discounts 
due, shows it on all copies, and stamps 
on the invoices a serial number. 

He then sends two copies to the plant 
office and returns the other copies to 
the purchasing agent for his file. 


At the Plant 

2. The accountant at the plant en- 
ters each invoice received in numerical 
order in an invoice register, ruled as 
shown by Figure 2. He then stamps 
the distribution of the items listed on 
the invoice and enters this distribu- 
tion in the invoice register. He keeps 


one copy for his files, and returns the 
other to the main office. The reader 
can readily see that by this method 
the main office is able to use the same 
distribution as used by the plant 
office in their postings. 

3! The invoice upon receipt by the 
main office is taken into account in 
the usual manner. We will not dis- 
cuss the main office method of taking 
these items into account as this ar- 
ticle is to deal with the plant office 
outlining the main office procedure 
only when it is necessary to explain the 
plant office routine. 


Invoices — Inter-Departmental. — 

In the operation of the plant it is 
necessary to purchase from the other 
branches of the business items such as 
crude and materials. In order to prop- 
erly account for such charges, it is 
necessary to issue what are known as 
office invoices, shown by Figure 1. 
These office invoices are also used in 
charging taxes, depreciation, etc., to 
the plant by the accountant in the 
main office. The following is the 
method used in handling such invoices. 

1. These invoices must be made in 
sufficient number of copies so that two 
copies may be sent to the plant office, 
after, in addition to the regular depart- 
ment serial number, the same serial 
number as is stamped on _ invoices 
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INVOICE NO 


Figure 2 


invoices in the same register as used 
for outside invoices, in their proper 


from outside firms is stamped thereon. 
2. The plant accountant enters these 
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Figure 3 





Page No 


numerical order. The distribution of 
the items is then stamped on the in- 
voices, entered on the register, one 
copy filed in the plant office and the 
other returned to the main office. 

3. These invoices are then of course 
taken up by the main office in the 
usual manner. 


Material Transfers 

If we now take into account trans- 
fers from material and supplies, and 
payrolls, the plant office will have all 
of the charges which they would need 
to properly keep their cost system. 
We will therefore take up the payroll 
and material and supplies routine next 
to give a cotmplete analysis of the 
charges and then discuss the books of 
the cost system. 

Material and Supplies——The stock 
of material and supplies used for op- 
erating the plant should be carried on 


stock record cards which show the 
value of such stock as well as the 
units. Material transfers are of course 


issued by the plant office charging this 
material from stock as used in the op- 
erations. These transfers will be 
priced by the field office before send- 
ing to the main office, one copy of 
such transfer being sent to the main 
office. { 

The forms will not be discussed here 
or outlined as the reader is probably 
more or less familiar with the stand- 
ard transfer form, and stock record 
card. 

Payrolls. — Daily payroll] reports 
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should be made showing a complete 
analysis of the day’s payroll, where 
chargeable, and the rates and amounts 
should be extended by the plant ac- 
countant before sending a copy to the 
main office. When the half monthly 
payrolls are made this daily time re- 
port should be checked with it and a 
balance ascertained, sending in correc- 
tion sheets if the daily time is found 
to be incorrect. It is a good plan to 
report the time of men on monthly 
salaries every fifteen days instead of 
daily if it is found that the time daily 
figures out in fractions. 

Books and Records.—We have now 
fully discussed the manner in which 
the plant office secures a record of all 
charges and that such record ties in 
with the same figures as will be used 
in the main office, so we will next take 
up the books and records kept in the 
plant office. 

Invoice Register.—This record con- 
tains the deail of all invoices, both out- 
side and interdepartmental distributing 
them according to plant general ledger. 

Control Accounts.——At the end of 
the month this record is closed and 
ruled, a journal voucher made of its 
totals and posted in the journal 
voucher register. This journal voucher 
is as shown in Figure 3, and the journal 
voucher register is ruled as shown in 
Figure 4. The main office is notified 


of the last number entered in the in- 
voice register and they close their ac- 
count with the plant at this same in- 
voice, so that their record and the plant 
office record are in strict accord. 


Journal Voucher Record and Journal 
Vouchers.—The journal voucher rec- 
ord is the control for all of the books, 
all entries to be made in the books 
must first be journalized and entered 
in the journal voucher register. A copy 
of each journal entry as made is sent 
to the main office. At the end of the 
month this journal voucher register is 
closed, ruled and the totals posted to 
the plant general ledger. 


Numbered Monthly 

The journal vouchers are numbered 
consecutively starting at No. 1 each 
month with a letter prefixed to desig- 
nate the month. In other words No. 
A-1 would be the first journal entry in 
January, No. B-1 the first in February, 
etc., omitting “I.” 

Plant General Ledger—This ledger is 
the control of all the detailed ledgers 
used at the plant, and should contain a 
separate page, Figure No. 5, for each of 
the following accounts: 

Operation Revenues. 

Apportionment operating expenses. 

Manufacturing expenses. 

Gencral administrative expenses. 

Inventory adjustments. 

Other income. 

Income deductions. 

Inventories oil. 

Material and supplies. 

To each of these accounts is posted 
the total for the month as taken from 
the Journal Voucher Register, and each 
one of these accounts controls the de- 
tail costs of each of the operations 
coming under its heading. 


JOURNAL VOUCHER REGISTER 





Plant General Ledger Sub-Ledger.— 
This ledger, made up of Form No. 6, 
contains the details of each of the 
accounts in the plant general ledger. 
The detail kept in this ledger or the 
sub-classification of the plant general 
ledger accounts will be explained later. 

Pay Roll Record or Ledger—The 
distribution as arrived at from the daily 
pay roll reports is posted in a record 
with sufficient number of columns to 
carry a separate column for the charges 
to each operation, and at the end ot 
the month this record is closed, totaled 
and the totals made into a journal 
voucher which is posted in the journal 
voucher register. No form is shown 
for this record, as it can be kept in a 
standard columnar book with plenty of 
columns, as explained above. 

Material Transfer Record—The ma- 
terial transfers should be posted in a 
book similar to the one used for the 
daily pay rolls, and at the end of the 
month totaled and made into a journal 
entry for posting in the journal vouch- 
er register. 


Plant General Accounts 
Now having outlined and explained 
the books and records, we will take up 
each one of the plant general ledger ac- 
counts and outline the detail to be kept. 
Manufacturing Expenses—The man- 
ufacturing at this plant is divided into 


.three main operations, as follows: 


Dubbs cracking unit operations. 
Steam stilling. 

‘Treating. 

A separate page should be kept in 








Page No 


Month. 
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the plant general ledger sub-ledger for 
each of these main manufacturing ac- 
counts and detailed as follows: (This 
classification is very general and only 
such accounts which apply to the par- 
ticular operation should be used). ! 

Raw material charged. 

Labor. 

Material and supplies. 

Repairs. '! 

Fuel 

Steam. 

Water. 

Electricity. 

Chemicals. 

Royalty. 

Laboratory. 

Insurance and losses. 

Taxes. 

Depreciation. 

' Miscellaneous (classify). 

The form on which this cost is kept 
should have the columns headed with 
each of these classifications and the 
costs as charged shown in detail. 


To Show Costs 


When the accounts under each of the 
main manufacturing accounts. are 
closed, they will show the total cost of 
operation of each of these main manu- 
facturing operations. Of course, a pro- 
portion of the cost of the apportion- 
ment operations (operations whose 
cost of operation should be prorated 
on some equitable basis to the main 


manufacturing facilities which they 


serve), shuld be charged to these ac- 

counts before they are closed. 
Apportionment Operations—In oper- 

ating the plant, numerous operations 





Figure 5 


will be of an auxiliary nature, and their 
services must be charged to the major 
operations on some basis. To prop- 
erly charge these auxiliary operations 
to the major operations, it is necessary 
that we know the cost of operating 
these auxiliary facilities. ' 


The facilities or operations of this 


character will probably consist of the 
following: 

Warehouse operations. 

Highway equipment operations. 

Shop operations. 

Boiler and steam power plant opera- 
tions. 

Fresh water system operations. 

Delivery facilities operations. 

Acid recovery plant operations. 








EXPENSE LEDGER 


Figure 6 
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STATEMEST OF SHOP OPERATIONS FOR MOBTH of _ ss, 192_. 
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Figure 8 
Pumping station operations, Labor. house at the plant, and at the end of 
Miscellaneous manufacturing opera- Fuel. the month its cost of operation allo- 
tions. ' Water. cated on the basis of the material is- 
Employees’ buildings and housing Material and supplies. sued to the major or other auxiliary 
operations. Repairs. operations of the plant. 
Fire protection system operation. Steam. Highway equipment operations. 


Power (hired). 
Laboratory operations. 


Costs Segregated 
The costs of each of these operations 
should be carried separately and their 
cost segregated according to the fol- 
lowing classification: 


Electricity. 

Insurance and losses. 
Taxes. 

Depreciation. 
Miscellaneous. 


Warehouse Operations 
Is the cost of operating the ware- 
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Figure 9 


Boiler and steam power plant opera- 
tions. 

Fresh water system operations. 

Delivery facility operations. 

Pumping station operations. 

These accounts are self-explanatory 
as to what facilities they consist of, 
and each one should have its cost seg- 
regated according to the detailed clas- 
sification and be closed out at the end 
of the month on some equitable basis. 


Shop Accounts 

Shop Operations—The machine shop 
at the plant will, no doubt, do outside 
work—that is, work for the other de- 
partments of the company—and it will 
therefore be necessary to handle the 
cost of the shop in a more detailed 
manner, 

To properly charge the cost to the 
other facilities of the shop, it is neces- 
sary to know the cost of each job, and 
to do this it will be necessary to have 
a system as follows: / 

Each job, upon being received in the 
shop, should be given a job number, 
and the pay rolls and material trans- 
fers.should show this job number on 
any material or labor chargeable direct 
to a job. A form should be issued for 
each job, showing the job number, 
work to be done, date started, and upon 
completion, the date completed. This 
is also ruled on the back for compila- 

(Continued on page 52) 
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The finest steel for high pressure valves and fittings is 
born in the reducing atmosphere of the electric furn- 
ace. The molten stream that flows from the electric 
furnace fills every tiny space in the mold, resulting in 
clean, sharp castings of close grain, free from occluded 
gases and particularly suitable for the careful anneal- 
ing that follows. 




















Kelly and Jones Steel Valves are 
Power Plant Pip- . - 
an ii: see made for hot oil working pressures STEEL 
Headers of all kinds || Of 250, 400, 600 and 900 pounds; for 


made at our ETNA|| cold water, oil or gas working pres- KEL me 
PLANT, Sharps- || sures of 500, 750, 1000, 1500 and up LY B JONES 
burg, Pa. Write to 3000 d 

for booklet. o pounds. 8 
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upon request 


OTHE Ketty & JONES Co) 
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Se Sa aS 


The lubricating plant of the Crown Central Petroleum Corp. on the Houston Ship Channel is one of the 


oldest plants of the district. 


for domestic sales. 


It has wharf loading facilities, as well as racks for loading tank cars 


How to Keep an Idle Plant in Good Order 


Crown Central Refinery near Houston was put back 
in operation with ease after two years of shut-down 


N JUNE 1 when the Crown Oil 
O and Refining Company, now the 

Crown-Central Petroleum Cor 
poration, started its refinery at Pasa- 
dena, Texas, near Houston, after a 
two-year shut-down, equipment of the 
plant was in such condition that noth- 
ing had to be stopped for adjustment. 
On the morning of June 1, exactly 
two years after the plant was closed 
and operations suspended, fires were 
started under the stills and these have 
been going since. The plant is now 
running as smoothly as it did prior to 
the shut-down and is approaching its 
maximum capacity which is 4000 bar- 
rels of crude daily. 

Putting the plant in shape was ac- 
complished with a minimum of ex- 
pense. The total cost did not exceed 
$20,000. On equipment approximating 
$3,000,000 in value, this is a low repair 
item, especially in view of the fact that 
the plant has been idle for two years. 
The climate in this part of the country 
is damaging to any kind of machinery 
inasmuch as the dampness aids cor- 
rosion and deterioration is great, even 
on machinery that is constantly in- 
spected. 


Looking Ahead 


3ut the management of the Crown 
Oil and Refining Company foresaw 
this danger when the plant was closed, 
and definite steps were taken to in- 
sure against the least possible decrease 
in value and efficiency of equipment. 
The management prides itself that the 
only new equipment needed when the 
plant was started this year was a tower 
for one of the stills. This cost $7000. 
The remainder of the $20,000 was spent 
on painting, cleaning, and general re- 
pair work. 
During the time that the refinery was 


By A. R. McTee 


Staff Representative 


not in operation, loading facilities on 
the Ship Channel, and part of the 
storage were used in connection with 
a loading terminal which the company 
maintained. About ten men _ were 
needed for this work, and when boats 
were not being loaded, these men were 
looking after the plant proper, keep- 
ing it in just as good condition as if 
everything had been running. 

One very important part was in 
keeping all exposed surfaces painted. 
Just after the plant was closed in 1923, 
all surfaces were given a coat of red 
lead. Men were assigned to look after 
this part of the work when they were 
not on duty at the terminal, and they 
did whatever repainting was necessary 
during the shut-down. Just before the 


plant was opened this year another 
coat of red lead was applied where 
needed. 


Moving parts of the machinery were 
well greased at the time of the shut- 
down and kept well oiled during the 
two years. Examinations and inspec- 
tions of this part of the equipment 
were made periodically to guard 
against damage from moisture and dirt. 


A small amount of oil was left in 
the bottom of all tanks not used in 
connection with the terminal, and bot- 
toms of the stills were also left cov- 
ered. This kept rust from making any 
headway inside the tanks or in the 
stills. 


In order to keep the many valves 
about the refinery from sticking, a man 
was assigned to go over them constant- 
ly, opening and closing every valve in 
the plant at least once each week. 
As a result of this policy, not a single 








Tanker loading facilities at the pier of the Crown Central Petroleum Corporation 
Plant on the Houston Ship Channel 
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IDWEST Joints 


will eliminate your gasket troubles 


vA “\ ASKET failures upon hot oil and vapor lines in re- 

finery and natural gasoline plant service have been 
responsible for innumerable fires resulting in serious 
loss of property and even life. 








Your gasket troubles will be eliminated because the 
Midwest Joint (patent pending) requires no gasket—the 
joint contact is between specially machined convex and 
concave spherical surfaces which are integral with pipe 














or fitting. 
Midwest Joints were originally developed for high 
‘\ if pressure and temperature (500 pounds and 1000° F.) oil 
Pipe to valve or fitting _ a refinery service, but they are now also used in large 
numbers upon low pressure and vacuum lines—because 





oN they reduce the fire hazard. Midwest Joints are used 
upon steam piping for pressures to 600 pounds and tem- 
peratures to 750° F. 


Erection of piping with Midwest Joints is simplified 
and its cost reduced because the flanges swivel upon the 
pipe and because there are no gaskets or field welding. 
This feature is doubly important in refinery service that 
necessitates the lines be frequently taken down and 














y) cleaned. 
— Seven additional reasons for using Midwest Joints are 
ne Cae Se a given in circular M-2. Write for a copy. 


MIDWEST PIPING & SUPPLY CO. 


Second and Barry Streets 
St. Louis, Mo. 
Tulse Office: 615 Petroleum Building 


Fabricated Oil Refinery and Power Plant Piping 


Tell them where you saw the ad 
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Mirando crude is now being charged into these stills, which formerly were run on Coastal oil. 


valve was replaced when the plant re- 
sumed work. 

No rubbish was allowed to accumu- 
late about the refinery. This kept the 
appearance of the place at its best and 
also served as a precaution against fire. 

The Foamite lines were kept in order 
during the shut-down as a safeguard 
against fire at the loading terminal, 
and incidentally were in readiness to 
protect the refinery. 

A substantial saving was made when 
the plant was being gone over before 
starting work, in the building of an 
80,000 barrel storage tank. Such a tank 
was needed in connection with certain 
expansion of the handling facilities. 
The company owned a number of 55’s 
and the idea was conceived of taking 
two of the lower rings from one of 
these and fabricating three rings of a 


new 80 onto this. The idea proved 
practical, and an 80,000 barrel tank 
was secured at a much lower figure 


than a new one would cost. 
Loading Facilities 

As a terminal for loading crude oil 
into tankers, the Crown-Central has 
handled as high as 35,000 barrels daily. 
Ample unloading facilities for unload- 
ing a train of 60 or 70 tank cars within 
a few hours are available and the un- 
loading switch is only a short dis- 
tance from the wharf. Sometimes the 
oil is pumped immediately from the 
unloading rack to the tanker, but stor- 
age is available and if the crude is not 
to be loaded immediately it is pumped 
to the tank farm. 

At this time the company is han- 
dling crude from Burbank, Smackover, 
North Texas, Big Lake, Luling and 
Mirando. Work is now under way to 
enlarge the terminal facilities and with- 
in a few weeks equipment will be in 
place to care for much more crude 
than is now being handled. 

The refinery, which makes lubricat- 
ing oil, is now operating on Mirando 
crude. About fifteen grades of lubri- 
cating oil is manufactured, some of it 





with a cold test of 22 degrees below 
zero. Mirando crude yields approxi- 
mately 60 per cent Diesel engine fuel, 
and about 28 per cent lubricating con- 
tents. 

Running Lubricants 


The Crown-Central is shipping prac- 
tically all its manufactured products to 
the east coast where a good market 
exists. 
process is 


A straight distillation 


used. A battery of five stills, two of 
which are re-run stills, handle the 
crude. A big acid-treating plant takes 


care of the oil after it comes from the 
still, to free it of foreign matter which 
distillation cannot bring off. 

An acid reclaiming plant is now 
being overhauled, but is also operating 
at the same time. Approximately 75 
per cent of the acid used in treating 
the oil is recovered. Its concentration 
is a little less than new acid, but when 
mixed with a small quantity of new 
acid, the reclaimed product is as good 
as new. 

The company maintains its own lab- 
oratory where tests are made by com- 
pany chemists. A one-barrel still is 
used for testing out crude samples of 
one-barrel quantity. A smaller still is 
also used in case a test is to be made 
with a smaller quantity. Ample equip- 
ment is provided in the laboratory for 
checking up on the color, viscosity, 
flash and fire point, etc., of the many 











Loading rack at the Crown Central plant 


grades of lubricants made by the com- 
pany. Expert chemists are in charge 
of the laboratory. 

Recent purchases in the Mirando 
field give the Crown-Central a domi- 
nating position in this territory and 
with present plans being carried out at 
the refinery, this company is undoubt- 
edly destined to become one of the 
strongest among independent refiners. 


Court Decision Upheld 

Wichita Falls, Texas——An impor- 
tant court decision affecting independ- 
ent refiners buying crude on contract 
at a premium above the posted price 
during proration periods, was rendered 
recently when the Court of Civil Ap- 
peals at Amarillo, Texas, affirmed the 
decision of Judge H. R. Wilson of the 
Thirtieth District Court of Wichita 
Falls in holding a refining company to 
its contract. 

The suit was styled J. I. Staley and 
others against the American Refining 
Company, and, according to the court 
record, the plaintiffs brought suit to 
enforce a contract which stipulated 
that the American Refining Company 
would purchase crude oil from the 
plaintiffs during a specified period in 
1923 on the basis of a premium of 25 
cents per barrel above the posted price 
of The Texas Pipe Line Company. 

When the Texas Pipe Line Company 
announced the plan of prorating its oil 
purchases in the Wichita Falls district, 
the defense took the position that the 
prorating plan would also apply to the 
purchase of oil on contracts made by 
them, and that they would be required 
to pay on the same basis and at the 
same prices as The Texas Pipe Line 
Company. 

The lower court held that the de- 
fendants were not authorized to pur- 
chase the oil under the prorating sys- 
tem adopted by The Texas Pipe Line 
Company, in view of the wr-tlen «on- 


tract. The Appellate .Court at Ama- 
rillo decided that inasmuch as The 
Texas Pipe Line Company paid the 


posted price for the oil which it did 
purchase under the prorating plan, the 
quantity of the oil purchased did not 
affect the contract. in question. 


Correction Notice 

In the June issue of The Refiner and 
Natural Gasoline Manufacturer, a story 
appeared in which “Degra” was men- 
tioned in referring to a product of the 
Detroit Graphite Company. This was 
a typographical error and should have 
been “Degraco,” the correct name of 
the product. 


Publicity Man Named 


Leonard G. Rennie has been appoint- 
ed manager of the department of pub- 
licity for the Foxboro Company. He 
was formerly with the Westinghouse 
Company. 
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Tube Still Header with Ohioloy plugs—Alloy closure 
with strength of steel and 50% greater expansion; 
non-corrosive. 





Double Pipe Heat Exchanger Return Bend 


Hi-Steel Return Bends 
of proven worth 





The Hi-Steel Return Bends illustrated here are clean, solid cast- 
ings of electric steel, annealed, machined and tested to 2500 Ibs. 
They are made with specialized equipment under the supervision 
of mechanics skilled in the production of high pressure and tem- 


perature fittings. 


Carefully supervised molding and annealing give them that close- 





Preheater Return Bend grained internal texture necessary for years of service. 


They are made in standard types and sizes or to special drawings 


for any working conditions. 


Send us your inquiries (with blue prints for special fittings) and 
prices will be quoted promptly. 





Reboiler Return Bend 











“QHIO” 
PRODUCTS 


Electric Steel Castings 

Hi-Steel Fittings 

Open Hearth Steel 
Castings 

Fahrite Heat-resisting 
Alloy Castings 

Tank Car Bolsters, Side 
Frames and Repair 


























ning. Cracking Unit Return Header Heat Exchanger Return Bend 
a 
The Ohio Steel Foundry Company 
SALES OFFICES: PLANTS IN 
Kansas City—700 Baltimore Avenue aii ; 
———<_. SPRINGFIELD, OHIO. Springfield 
New York—50 Church Street Bucyrus 
Philadelphia—22 South 5th Street Sie 


} Lee Angeles—73! Merchants National Bank Building 


THE HARRISBURG PIPE & PIPE BENDING CO. OF TEXAS, INC., 


Houston, Texas. Distributors for Texas. 


Tell them where you saw the ad. 
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Are There Any “Painted Ships” Around 
Your Refinery 


OT far from the mouth of the 

Chesapeake Bay a hundred or 

more great, wooden ships lie idle 
and lifeless, lashed together and anchored 
a short distance below Hog Island. These 
ships were built by the Government, for 
transport service during the war—and 
they hold within themselves a far greater 
lesson for the oil industry than merely 
an outstanding example of governmental 
mismanagement. From the standpoint of 
activity, those lifeless ships are compar- 
able to the Ancient Mariner’s “painted 
ships on a painted ocean.” 

Looking at them, and wondering why 
in the name of common sense those in 
authority did not salvage them to the 
highest bidder immediately upon the close 
of the war, thus getting something, how- 
ever small, instead of only interest and 
depreciation charges — we might well 
turn to our factories and plants and ask 
ourselves “Have we any ‘painted ships’ 
eating up interest or depreciation charges 
in our refinery?” 

If that question wére asked in sincerity 
—if outside engineers with the broader 
perspective were called in to make a sur- 
vey of industrial equipment—it would 
be found that our industrial plants in 
general, as well as our oil refineries, are 
full of “painted ships” that are every day 
exacting an incalculable toll in reduced 
production or increased labor costs. 

This is the age of inventions. At no 
time in history has improved machines, 
amended practices or bettered methods 
been brought forward with greater rapid- 


/ 





By Russell Byron Williams 


ity. So rapid is the advancement of in- 
dustrial science that we are continually 
compelled to leave behind us costly aban- 
donments in favor of newer improve- 
ments. And if we haven’t the fore-sight 
or “intestinal fortitude” to do this—if 
we haven't the nerve to scrap our “paint- 
ed ships”, replacing them with more effi- 
cient equipment—how can we expect au- 
thorities in Washington to scrap their 
“painted ships” on the Chesapeake. 

Probably no division of industry has 
shown more rapid development than that 
of power. New devices and appliances, 
improved methods and bettered practices 
are being developed with such rapidity 
that almost every large power plant, re- 
cently erected, is different in some par- 
ticular from all others. Because thereof, 
few places afford greater opportunity for 
economy—or provide greater chance for 
waste due to inefficiency—than the power 
plant. 

That we yet have a long ways to travel 
in the perfection of power plant prac- 
tices is proven by the fact that in many 
instances the power wasted by the in- 
dustrial plant is equal to the profits of 
that establishment. Not all, of course, 
but entirely too many power plants are 
wasting fifty per cent of the power gen- 
erated. Most plants waste from 10 to 
20 per cent, the ones having cut the 
waste to ten per cent being on the pre- 
ferred list. Wasting, through ignorance, 
carelessness, or the regrettable trait of 
hesitating before making mechanical 
changes for the better, more than 20 per 





In the case of the Sun Oil Company, the installation of CO, recorders brought a 
fuel saving of $35,000 annually 


cent of the power generated indicates a 
power plant sickness extremely danger- 
ous to the welfare of the company. Of 
the 30,000,00 h.p. that is used in industrial 
establishments of this country, something 
like 17 million is generated in individual 
steam plants. Since it costs an average 
of $375 to produce one horse-power per 
year in the industrial steam plant, the 
17,000,000 h.p. generated by steam for in- 
dividual use costs American industry con- 
siderably in excess of 8 1-3 billions of 
dollars. Considering this staggering total 
cost for only those plants generating their 
own individual power by steam—is effort 
to the end of reducing waste justified ? 

Among the steps possible to make sav- 
ings, the first is definite knowledge of 
your power costs and where the power 
is going. Not only should the total cost 
for generating power be accurately de- 
fined by each power plant engineer, but 
that total should be detailed as to fuel 
costs, labor charges, water, supplies, 
maintenance and management. Next, the 
power, heat and light requirements for 
each department should be known and 
these departments should be charged for 
what they use just as if purchased from a 
public utility. Of a surety, this requires 
complete metering, but meters are a 
necessary tool in the economical perform- 
ance of any power plant and without 
them and the definite, accurte records 
they make possible, no engineer can ex- 
pect to reduce waste or minimize his costs. 

Many engineers have learned this, 
among them W. E, Soden, engineer for 
the Sun Oil Company of Marcus Hook, 
Pa. The true value of meters and re- 
cording instruments was shown to Mr. 
Soden when he installed their CO: re- 
corders about three years ago. Says Mr. 
Soden : 

“For a number of years we had em- 
ployed the practice of testing the CO, 
once a day with a hand set. This method 
was very unsatisfactory, since the tests 
merely indicated the condition of the 
boilers at the time the sample was taken. 
This condition might have been, and most 
probably was, entirely different fifteen 
minutes later. The tests did not indicate 
average conditions with the result that we 
were, for the most part, operating in the 
dark so far as making adjustments at 
the proper time. 

“In our plant we have seven oil burn- 
ing boilers, five of which are rated at 
500 H.P., two being 250 H.P. These 
boilers are under load 24 hours a day, the 
steam being used in turbines, air com- 
pressors, pumps and other machines. The 
load is fairly constant, the boilers run- 
ning at about 180 per cent of rating dur- 
ing the day, and about 120 per cent at 
night. 

Each of our boilers is now equipped 
with CO. recorders. These are located 
in a prominent place for the easy ob- 

(Continued on page 36) 
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ENCORE PERI 


The final test of a good performance lies in the number of encores that follow. ‘ hi 
Since Clark Compressors made their “bow” seven years ago the majority of or- a Ww 
ders has come from users who know Clark performance. 1 to 

Distributors: 

Mid-Continent 8 

GAS ENGINEERING AND CONST. COMPANY : 


125 West First Street, 
Tulsa, Oklahoma 


LARK C 
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E RFORMANCE 


This world wide appreciation of genuinely good performance is 
specifically demonstrated by the Watchorn Oil Company, at 
Watchorn, Oklahoma, where five more Clarks have been added 
to the original “cast” of two. 
Distributors: 
Pacific Coast 
SMITH-BOOTH-USHER COMPANY 
228 S. Central Ave., Los Angeles 
50 Fremont St., San Francisco 
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Stills and tower arrangement at the Caddo Central plant at Cedar Grove, near Shreveport. 
one pre-heater in operation, with another being built 


At the left is 


Re-Running Has Been Eliminated in 
This Skimming Plant 


Low manufacturing costs have permitted Caddo Central 
to operate in bad market periods 





Shreveport, La—While the past fiv- 
years have brought their periods of in- 
activity along with shorter times of op- 
eration for the skimming plants of the 
Mid-Continent, the two plants of the 
Caddo Central Oil & Refining Com- 
pany here have gone through these 
market depressions without idleness. 
In one of the plants, ail the equipment 
has been shut down just twice, each 
time for two days. That was neces- 
sary in making equipment changes. 

Doubtless there are several causes 
for this, but the foremost one is that 
operating costs are so low that it has 
been possible to run at a profit, while 
other skimming plants had to give way 
before low prices and wait for favor- 
able market conditions. 

In 1924 the older of the two plants 
had a total manufacturing cost of 8.9 
cents a barrel on each barrel of crude 
charged into the stills. 
ran at a cost of 10.7 cents a barrel. 
These figures include maintenance as 
well as operation. Sales costs and traf- 
fic charges are included. 


Fuel and Labor Low 

The fuel cost in May of this year 
was 3.5 cents a barrel. Labor was 2.7 
cents a_ barrel These are the two 
larger items in refinery operation. In 
operating the two plants, fuel costs al- 
ways run below 4 cents a barrel, while 
labor is seldom above 3 cents a bar- 
rel. 

Gas is used for all fuel purposes, be- 


The new plant. 


By Grady Triplett 


Staff Representative 


ing piped from the Waskom field. 
This fuel is cheaper than oil under 
most refinery methods, but the low 
cost in the Caddo Central plants comes 
largely from the type of equipment. 
Most of this has been designed by B. 
H. Christman, superintendent. He 
built the newer of the two plants and 
converted the old one into a low cost 
unit by installing equipment of his own 
designing. 

There is no re-running in the Caddo 
Central plants, although they are turn- 





By a three valve arrangement, any still in the 
battery can be cut out of the system for re- 
pairs or cleaning. 


ing out the four finished products com- 
mon to skimming. These are gasoline, 
kerosene, gas oil in two grades and 
fuel or road oil. Each is a finished 
product as’ it comes into the receiving 
tanks, except for treating. 

As re-running is used here, it is 
classed as the practice of permitting a 
product to come over and go into a 
tank, later to be pumped back into the 
stills and heated again. There are 
only two sets of pumps in the Caddo 
Central plants. One delivers the crude 
oil to the stills and the other takes the 
fuel oil away to the stock tanks. 


Streams Cut Back’ 

The reflux towers designed and pat- 
tened by the, superintendent of the 
plants have eliminated re-running of 
this class. There is re-running in the 
refining operation, but it takes place 
before the product has been run to a 
tank and allowed to cool. When a 
stream is not satisfactory as it somes 
from the tower, the arrangement is 
such that it can be cut back into the 
sills while it is hot. So the re-running 
does not necessitate a second heating 
of the product. This is the chief rea- 
son for the low fuel cost in operating 
the two plants. 

The Christman reflux tower is a hori- 
zontal shell, shown here by both draw- 
ing and pictures, equipped with pans 
and perforated baffle plates. Each pan 
has a pipe from the center, leading 
from the tower. 

Vapors pass from the still into the 
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CONTINUOUS operalion| 


Not an extraordinary record for “Western”, but a good 
one. We’ve actual records of others operating six months, and 
a year, and more, without shutting down; but this little 40 
HP. unit happens to be next on our tour, and we're not 
ashamed of its record. . . . . . We’ve known others who 
were proud of an engine running continuously for only a 
couple of weeks, and we feel the same worthy pride in our 
little forty. . . . . It merely goes to show that “Western” 
Engines are “there” when there’s work to be done—and that’s 
the time you will appreciate them. . . . . . . If you need 
an engine for oil country work, investigate “Western”. 





Western Machinery Company 
General Offices & Factory: 903 North Main St., 
LOS ANGELES, CALIFORNIA 
San Francisco Offices & Factory: Eighteenth and Alabama Sts. 


720 So. Kenosha St., 1106 Nineteenth St., 
Tulsa, Oklahoma Bakersfield, California 
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Sheet Iron Hood Over Stills 
Stills are insulated only on the ends. The 
top of the shell is protected from the weather 
by a sheet iron hood. By leaving the top not 
insulated, this part of the still, being cool, 
serves to throw the heavier fractions tack into 
the fluid before they pass into the towers. 


bottom of the tower. To move up- 
ward, the vapor must pass through an 
opening five-eighths of an inch wide, 
between the pan and the shell of the 
tower. Each baffle is just above a pan. 
At the first baffle condensation begins, 
the liquid collecting in the pan, from 
which it passes through the pipe out of 
the tower. 

Uncondersed vapors then pass up- 
ward through the perforated baffle, 
around the next pan, where further 
condensation takes place. This process 
is continued throughout the baffle. 

If any stream from a tower comes 
over in undesirable condition, the pip- 
ing is so arranged that it can be turned 
back into the stills. One or all the 
streams from a tower can be thus put 
back through the whole refining sys- 
tem. This arrangement of taking the 
liquid from the towers permits the 
product to be re-run while it is still hot. 

One or all the streams from a tower 
can thus be sent back into the stills 
for further heating and another journey 
through the fractionating equipment. 
This flexibility of the towers allows for 
the adapting of the equipment accord- 
ing to the quality of the charging stock. 
Once proper temperatures for crude are 
determined, changes in the streams 
from the towers are not frequent. 


Vacuum by Steam 

Half hour tests for gravity and tem- 
perature are made in the receiving 
house. From these the proper method 
of using the equipment is determined. 

There are nine lines into the receiv- 
ing house. Four of these carry gaso- 
line, one is for kerosene, while four 
carry gas oil. The gas oil comes over 
in two grades by gravity test. 

The receiving house contains. equip- 


ment not commonly found in refineries. 
For each line there is a combination 
vacuum and water trap. This is a 
length of 8-inch pipe, with a water 
gauge on the side for regulating the 
vacuum pulled. <A stream from the 
towers, coming into this device is aid- 
ed by the pull of a steam jet, piped 
in at the top. The pull of this live 
steam is against the whole refining 
system, so it draws the vapors from the 
stills through the towers, giving every 
chance for condensation. 

Water sinks to the bottom and is 
drawn off through a 2-inch pipe. Va- 
pors are not saved at either of the 
plants, as they are not of sufficient im- 
portance to warrant installation of 








Outline of Chistman Refluy Tower 

This tower the invention of B. H. Chistman, 
superintendent of the Caddo-Central plants, con- 
sists of a series of pans, with a pipe from the 
bottom of each and a perforated baffle over 
each pan. 

Still vapors enter at the bottom, They pass 
upward through a %-inch space between the 
pan and the wall of the tower. Condensation 
takes place when the vapor is checked by the 
perforated baffle, causing the liquid to drop to 
the pan and drain off through the pipe. 

Uncondensed vapor at the first pan passes 
through the baffle and around the next pan, 
where further condensation takes place. This 
continues throughout the tower. 

If any stream is an undesirable product, it 
can be turned back into the stills before it 
passes into the receiving house. This possi- 
bility is the chief item in the continuous oper- 
ation of the skimming plant. 





Steam Vacuum and Water Trap 

For each stream in the receiving house there 
is a combination water trap and steam jet vac- 
uum. It is an 28-inch pipe, with a small steam 
line running into the top. A water g2uge on 
the side shows the pull of the steam agains: the 
head. This live steam from the boiler pulls 
against the whole refining system, assu-ing t‘a* 
all vzpor nasse3 through the towers. With this 
in operation, neither still nor towe-s show 
vapor leaks common to skimming plant cpe-a- 
tion. Weter goes to the bottom of the pipe 
and is drsined off through an adjus‘abl2 bleed- 
er, whose heicht can be fixed according to the 
water level in the trap. 
equipment. They are discharged out- 
side the receiving house. 

Stills Like Stair Steps 

Arrangement of the stills is another 
item in assuring high output at low 
fuel cost. As the illustration shows, 
the stills are set in stair step style. 
The highest still is at the right and 
each succeeding one is six inches lower 
than the other. 

By setting the stills in this fashion, 
it is possible to keep each one three- 
fourths full by natural flow. Oil from 
the preheater feeds in at the highest 
still, whose temperature is around 250 
degrees. The temperature of the next 
still is about 50 degrees higher. Each 
still in turn carries:about 50 degrees 
more heat than the other. And each 
works under a continuous load of three- 
fourths full. 

By keeping each still three-fourths 
full greater still capacity is assured. 

The stills were made on specifica- 
tions furnished by the plant superin- 
tendent. Each shell is 12x35 feet, 720 
barrels capacity. Only one sheet is at 
the bottom. Insulation is used at only 
the ends. Sheet iron is placed over 
each still to protect it from the 
weather. 

Superintendent. Christman explains 
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Titeswville 
Safety and Vacuum Valves 














I es oat 


‘ A heavy cast iron valve 
| for use on oil stills, made 
with brass valve and seat, 
the result of over a half cen- 
tury of experience in de- 
signing and manufacturing 
equipment and supplies for 


the oil fields. 





The Safety Valve can be 
set to any pressure under five 
pounds; the Vacuum Valve 
can be adjusted to a maxi- 
mum vacuum of about two 
pounds. 


Complete specifications and 
prices on request 






SVILLE 
EQUIPMENT 
Oil Country Boilers 
Steam Drilling Engines 
Tico Gas Engines 
Flapper Valve Pumpe 

















DISTRIBUTION 
For Mid-Continent, Eastern, 
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The Reflex towers of the Christman type at the Caddo Central plant 
could be added without increasing the 
capacity of the boilers. 

Efficient operation of the plant is ev- 


his method of using no insulation on 
top of the stills by saying that he 
wants this part of the still to be cold. 
With one-fourth of the still colder than 
the remainder and that at the top, 
heavier parts of a vapor will drop back 
into the still without passing into the 
towers. This is desirable, since it 
might have to be thrown back after 
it reached the towers and had passed 
out through one of the lines. 


Crude Preheated 


This plan of permitting one phase of 
fractionization within the still is a fur- 
ther step in eliminating the re-run in 
the skimming plant. 

Charging stock for the plant is first 
passed through a preheater, another 
piece of equipment designed by the su- 
perintendent. It is a shell, containing 
a manifold coil of 2-inch pipe, 2000 feet 
long. Crude oil is pumped through the 
coil, while the fuel oil from the last 
still goes into the shell. A _ second 
unit for preheating is now under con- 
struction. 

A three valve arrangement from the 
charging line into each still, allows one 
or more of them to be cut out of the 
system without affecting other stills. 

All construction around the plant is 
of brick, concrete and steel. While this 
made the initial cost high, repairs and 
maintenance have been unusually low. 

Plant water comes from wells on the 
property. Its quality is such that treat- 
ing is not necessary. Electric driven 
centrifuge pumps are used. 


Boiler Equipment 


The boiler house has four Sterling 
water tube boilers rated at 312 horse 
power. The plant could be pulled by 
two of these. But three are used all 
the time. This allows one to be down 
constantly. That is the schedule in the 
boiler house, as fast as one boiler has 
been cleaned, inspected and put back 
on pressure, another is taken off and 
put through the process. 

Boiler house equipment is sufficient 
that additional stills or a cracking unit 





ident from the pay roll. The larger of 
the two plants runs from 5000 to 6500 
barrels of crude oil daily. It has only 
24 men on the pay roll, including the 
superintendent. Only three are on 
duty at night. 

The loss record runs around 2 per 
cent of the total stock charged into 
the stills. Sample months are Novem- 
ber of 1923, with a loss of 1.61 per 
cent and November of 1924 with a loss 
of 2.05 per cent. 

Preparations are now being made to 
charge Smackover crude. This may 
show a higher loss and increased op- 
erating cost, as this crude has a sulphur 
content that is destructive to equipment 
and difficult to treat. 





Continued from page 29 











servation of the firemen. In this way 
any variation in the CO: is almost im- 
mediately seen and corrected through 
proper adjustment to the dampers. 


CO. Content Increased 


“The greatest value of the recorders 
cemes from this advance warning and the 
ability to make proper adjustments be- 
fore “forcing” is required. Under the old 
method our CO: averaged 8 per cent 
while now our average content is 12 per 
cent—a very satisfactory combustion un- 
der our conditions. 

“Our present charts show what a short 
time is often required to obtain a com- 
plete change in the CO: content. Five to 
ten minutes on the chart may show a big 
drop in the CO: Without the continu- 
ous record made possible by the recorder 
it is impossible to see this change and 
the boilers will continue to operate with 
a low COQOs.. 

“Just what-increasing our CO, content 
from eight to twelve per cent means will 
be understood when it is said that the 
change has affected a direct saving of 
8.5 per cent of our fuel. And 8.5 per cent 
of our fuel bill, expressed in terms of 


dollars, means $6,350 per year per boiler. 
The total annual saving for all seven 
boilers is, therefore, in excess of $38,000. 
This shows the great importance of main- 
taining the CO: content at the proper 
point—and the value of instruments that 
make this possible. 


Furnace Lining 

“Another point at which we have ef- 
fected considerable saving is in the adop- 
tion of better furnace lining. About two 
years ago we Started using a patent fire 
cement for the maintenance of our fire 
box linings in the five 500 H.P. boilers. 
The use of this cement, in place of the 
ordinary fire-clay, has reduced the neces- 
sity for relining fifty per cent and has 
thus far completely eliminated the danger 
of shut-downs due to lining failure. 

“As we have an excellent water treat- 
ing system, the continuous operation of 
the boilers is limited chiefly by the life 
of the linings and the desirability of a 
yearly inspection. It is therefore a mat- 
ter of considerable importance with us 
to use linings which will last throughout 
an entire year. 

“When fire clay was used the linings 
lasted from five to seven months, and on 
the average the furnaces required two re- 
linings each year. Relining with fire clay 
required 16 days which meant that each 
boiler was out of service at least 32 days 
a year. With the cement, complete re- 
lining can be accomplished in 14 days 
and since it is required only once a year 
there is a saving of 18 days a year pro- 
ductive time for each boiler. This pro- 
ductive time has a real monetary value, 
just as does the difference in relining 
costs, the two items being calculated at 
$4,000 annually.” 

Other steps possible in the endeavor 
toward waste power reduction is the lo- 
cation and correction of steam leaks, 
water waste, lights burning needlessly, 
motors running idle, process steam blown 
to atmosphere, slipping belts, dry shaft 
bearings, etc. All of these things are of 
small importance, but it is the little 
things, small in themselves but mighty in 
the aggregate, that determine the color 
of ink we use on our ledgers. 

“Painted ships on a painted ocean” are 
seldom famed for their mobility, or earn- 
ing capacity. In like measure obsolete 
equipment or machinery that has served 
the greater part of its usefulness is a 
source of expense rather than profit. In 
these days of close margins, unprofitable 
equipment should be discarded in favor 
of the more efficient. However small 
the salvage, it is better than the invisible 
losses consquent to continued operation. 


Barnsdall Adding Gray Units 


Tulsa, Oklahoma.— The Barnsdall 
Refining Company is adding three ad- 
ditional Gray units to be directly con- 
nected with Cross Cracking stills. 


This company was the first to install 
Gray units at its plant at Barnsdall. 
With this installation the plant will 
be equipped to crack and treat in one 
operation, eliminating losses formerly 
incurred through acid treatment and 
evaporation during redistillation. 
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Lagonda Air or Steam Driven Cleaner with special long surface cutting head for oil still work. 





They thrive on hard service 


Lagonda Cleaners are ad:nirably adapted for cleaning pressure still 
tubes. They are being employed in ever-increasing numbers in all 
makes of stills. The cleaner motors have plenty of power, and the 
heads adequate cutting surface for removing the thin, hard carbon 
deposit which forms. Best of all, they stand up under this severe 
service. 













In addition to the cleaning of oil stills, Lagonda Cleaners are used 
in various sizes of tubes and pipes in different apparatus used in the 
refining process. These cleaners range in size from 2 inches up to 8 
inches in diameter. 





Regular cleaning pays. Let us discuss with you the particular type 
of cleaner for any service you have in mind. 


agonda My. Co. 


SPRINGFIELD. OM/O 
WEW YORK, Fu 1) ST.LOUIS, 
pon ar. a5 SAVING SPECIALIS KANSAS CITY. 


5 ID * DENVER, DALLAS. 
CINCINNATI, DETROIT, SYRACUSE. BALTIMORE. 








ATLANTA, SAN FRANCISCO, MONTREAL. LONDON. 


Lagonda Tube Cutters, Condenser Cleaners, Cap and Header Reseaters, 
Cleaner Feeding Device * 
X-1386 











Cleaners 


Lagonda 
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Braun Gas Coolers in Gasoline Absorption Plant 






Bulletin 118 Mntly Put 


C.F. Brit 


Manufacturing ani 
Factory & Executivpffic 


Midcontinent Distr Offic 
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Installing Ten Braun High-Pressure Gas Coolers for 60 Million Cubic Feet Per 24 Hours 
at 500 Lbs. Pressure 





18 Kantly Published 





mn & Co. 


hanical Engineers. 
UFfices~Alhambra,Cal: 
Office ~ Tulsa ,Okla. 
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Corrosion in Oil Refining Plants 


Before it can be overcome, the source of 
the destructive elements must be ascertained 


NE of the most important and most 
O interesting subjects that have been 

occupying the attention of engi- 
neers and technologists for many years is 
the corrosion of plant and other equip- 
ment and the methods that may be used 
to prevent corrosion or at least lessen its 
destructive action on the life of the ap- 
paratus. While other metals may cor- 
rode and while the subject of corrosion 
is important from that standpoint as well, 
its greatest significance is with relation 
to the metal iron. Iron is after all the 
material of construction par excellence 
for plant equipment and this applies to 
the oil refinery as well as to most other 
plants. 

Iron will of course corrode naturally. 
That is the moisture and oxygen in the 
atmosphere will oxide it and change it 
into rust and eventually the entire mass 
of metal will disappear, being really 
changed back into the original form in 
which it was first found in the ore. The 
use of paint has been the most effective 
agent working against the corrosion of 
iron by rusting. But in the oil refinery 
as well as in other plants chemicals are 
used which unfortunately have a strong 
action on iron and hence there is the 
additional problem that has to be met, 
namely the corrosion of plant equipment 
by chemical action of corrosive liquids 
and solutions. Furthermore there is that 
most important matter of electrolytic cor- 
orsion, which refers to the destruction of 
iron by means of stray electric currents 
or currents that are set up by galvanic 
action when the metal iron is brought in 
contact with an _ electro-negative sub- 
stance. Finally the petroleum itself that 
is being distilled and refined in the refin- 
ery will sometimes contain mineral salts 
which result in the destruction of the 
metal of the. stills within a remarkable 
short time. 


Electrolytic Corrosion 

All these phases of corrosion of iron 
indicate clearly the importance of this 
subject to the refinery executive. He has 
to deal with a real problem and it may 
not be therefore amiss to review some 
of the more important features of this 
problem and some of the remedies that 
have been suggested for its alleviation if 
not complete solution. 

One of the most interesting phases of 
this problem and the one that will be 
considered_ first-is—electrolytic corrosion. 
This is a very insidious form of corro- 
sion and is one of the most difficult to 
counteract. As has been said it may 
be brought about by stray current from 
electric lines in the neighborhood of the 
oil refinery or else it may be caused by 
the formation of an electric couple. 

The oil tanks in which petroleum is 
stored are often subject to electrolytic 


By Ismar Ginsberg 





Corrosion is the enemy of re- 
finery equipment. Where iron and 
oil meet, destruction of the equip- 
ment is possible. That the de- 
struction is present is indicated 
by the way refinery executives 
and superintendents seek meth- 
ods of preventing it. 

The paper presented here deals 
with corrosion and how it has 
been prevented. Actual installa- 
tions of equipment for fighting 
equipment are not given for lack 
of space. 

The subject is one that de- 
serves discussion. The REFIN- 
ER AND NATURAL GASO- 
LINE MANUFACTURER will 
be glad to have other papers on 
this subject and will give space 
to those offering methods of 
conquering the enemy of refinery 
equipment 

The Editor. 











corrosion. This is common knowledge. 
Experience has shown that when the oil 
is drained out of the ordinary oil tank 
signs of corrosion will generally be found 
in the nature of a pitted or leaky bottom. 
In certain instances where such corrosion 
had taken place it was found that the 
holes were most numerous in the line of 
the intake pipes and the holes spread out 
at the opposite sides. 

The natural thing to look for in such 
a case is a stray current through the 
earth from railroads and the like which 
might attack the underside of the tank 
bottoms. The Bureau of Mines has de- 
veloped a method for measuring and de- 
tecting the existence of such stray cur- 
rents. 

Of course the nature of the oil that is 
stored in the tanks may have some influ- 
ence on the corrosion of the bottoms but 
it has been found in certain cases that 
no matter what kind of oil was stored in 
the tanks corrosion has taken place just 
the same. This would clearly indicate 
that some electric phenomena were taking 
place and that corrosoin was not being 
caused by purely chemical processes. It 
was found in one instance that a tank 
containing white oil corroded in this man- 
ner just like other tanks. 


Solutions 

In examing the corrosion of oil storage 
tanks with the idea in mind of locating 
the possible causes thereof and thus ar- 
riving at some means for alleviating the 
condition, it must be remembered that in 
the refining of oils a certain amount of 
sulphuric acid, or of the alkali that is 
used to neutralize the acid, remains be- 


hind in the oil. Sometimes the B.S. con- 
tains a considerable proportion of the 
chemical. Water may come in contact 
with the oil in one way or another, and 
the result then is a solution of these 
chemicals, forming a very effective elec- 
trolyte, that is a solution which will easily 
conduct the electric current. 

Thus there is present in the oil tank 
at its very bottom a layer of an electro- 
lyte and it is only necessary to have a 
couple in order to produce a galvanic 
current as it is generated in the ordinary 
wet cell. The impurities that are in the 
iron afford plenty of opportunity for such 
couples to form and for such currents to 
be generated with the result that the 
bottom of the tank becomes corroded in 
many spots and eventually the tank fails. 


How to Stop It 

Many methods have been suggested to 
alleviate this condition. Thus the use ot 
a solution of bichromate of potash has 
been proposed and the results that have 
been obtained with it appear to indicate 
that it has a certain preventive action 
on electrolytic corrosion. The solution is 
generally sent into the oil tank through 
the same intakes as the oil itself and is 
distributed where the damage is most apt 
to occur. 

One idea which has been suggested is 
not a very promising one and that refers 
to covering the bottom of the tank with 
a layer of concrete. Experiments have 
shown that due to the absorptive quali- 
ties of concrete, which are considerable, 
water containing the electrolytes would 
eventually reach the bottom of the tank 
through the concrete lining and electro- 
lytic action would be produced and the 
concrete layer would be cracked at those 
points. Of course it may be possible to 
stop this action by incorporating with the 
concrete warteproofing substances or cov- 
ering its surface with a waterproofing 
paint. 

One of the greatest troubles that are 
encountered in the oil refinery from cor- 
rosion is in the cooling and condensing 
tubes of condenser installations. It has 
been found that the corrosion of these 
tubes is greatest at the point where the 
maximum condensation of the hot vapors 
take place and that is at the point where 
the tubes enter the cooling water. In 
other words it seems that the vapors 
must condense in order to exert their 
corrosive action for it is found that the 
metal in contact with vapors alone is not 
affected by corrosion. 

Experiments have been made to deter- 
mine the amount of iron that is contained 
in the condensate obtained in the steam 
distillation of petroleum and this figure 
has been found to vary from 0.392 grams 
per liter of water at a temperature of 300 
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TAG has ended / : 


this confusion ¢ 


This New Idea—A Handbook Catalog-—— 
Makes Finding and Specifying the 
One Right Instrument as Easy 
as Ordering a Keg of Nails 


ERE, indeed, is a revolutionary idea in 

technical catalogs. It ends the difficulties of 
ordering recording and indicating instruments for 
temperature and pressure. Your own experience 
tells you that various items such as bulbs, charts, 
connections, types, ranges, etc., tend to confuse. 
No doubt you yourself and another engineer haye 
acted the ‘‘Gloom Picture’’ above. . . . 


Now, as easily as if there were an instrument sales- 
man at your elbow, you can determine The One 
Right Instrument to meet your requirements. The 
TAG RECORDER CATALOG eliminates hard 
figuring, removes the factor of error and saves 
your time and temper. 





This new TAG handbook is more 
than a catalog. From the illustrat- 
ed index to the detailed charts and 
tables, it is the careful work of 
expert technicians whose intimate 
familiarity with industrial needs has 
enabled them to compile a hand- 
book that simplifies the purchasing 
problems of plant engineers and 
executives. 

The unexcelled accuracy and en- 


C. J. TAGLIABUE MFG. CO. 
18-88 Thirty-Third Street, Brooklyn, N. Y. 
Chicago, Boston. St. Louis, Pittsburgh, 


durance of TAG instruments have 
long played an important part in 
temperature and pressure control. 
This new TAG Recorder Catalog. 
complete to an illustrated index, is 
another forward step, increasing 
your satisfaction with TAG Ser- 
vice. Send for your copy. You 
will be glad to have it. Just write 
your name on a postal, and Cat- 
alog B-905. 


San Francisco, Toronto, Tulsa, Houston 


que 









And Now—at last, it’s easy to find 
The One Right Instrument 
for every Temperature or Pressure 
Indicating or Recording Application 
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PARTIAL LIST OF CONTENTS 


Illustrated Index. STANDARD MERCURY IN- 
STRUMENTS: Characteristics, listings, chart information. 
STANDARD VAPOR TENSION INSTRUMENTS: 
Notes on construction features, notes on characteristics, 
etc., listings, chart information. OTHER INSTRU- 
MENTS: Fixed-stem dial-indicating thermometers, 
two-pen temperature or pressure recorders, long distance 
recording hygrometer, self-contained recording psychrome- 
ter, self-contained recording hygrometer, traveling record- 
ing thermometer, self-contained recording thermometer, 
portable recording thermometers and pressure gages, time- 
operation recorders, electric-contact automatic controller, 
recorder-controller, recording pressure gages. MISCEL- 
LANEOUS: Protecting cases, time-operation feature for 
recorders, case and drilling dimensions, back connection 
feature, standard case finishes. 


More than 70 Tables and 300 Engravings 
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degrees C. to 0.504 grams per liter at a 
temperature of 156 degrees C. 


Sources 

The iron is present in the water mostly 
in the form of iron chloride and it nat- 
urally follows that the latter could only 
be present due to the corrosive action of 
hydrochloric acid. The source of this 
acid must be looked for in the water with 
which the crude oil is almost always con- 
taminated and which water contains as a 
general rule a certain percentage of salt. 
Then again at times there is also pres- 
ent a certain amount of magnesium chlo- 
ride which like sodium chloride can easily 
generate hydrochloric acid under the con- 
ditions existing in refining practice. There 
is still another cause why this corrosion 
takes place and this is found in the hy- 
drocarbonates that are found in the con- 
densed water which are due to the pres- 
ence of carbon dioxide gas. Just how 
this carbon dioxide gas is formed is not 
known for sure but it is altogether fea- 
sible that it may be formed due to pyro- 
geneous decomposition of the carbon- 
aceous matter in the crude oil. At any 
rate it remains a fact that carbon dioxide 
gas can be detected in all crude fractions 
that are obtained in the refining of pe- 
troleum. Certain authors have also held 
that there is present in the crude oil 
water soluble fatty acids, such as formic 
acid and acetic acid, which also have a 
corrosive effect on iron. 

It remains however that the most im- 
portant cause of the corrosion of equip- 
ment in the oil refinery is the presence 
of brine in-the crude oil. It is a strange 
thing that no matter what care is taken 
to remove the brine from the oil a cer- 
tain portion of it clings very tenaciously 
to it and generally the oil arrives at the 
refinery with from half to one and one 
half percent of bottom settlings and 
water. (B.S. and W.) 


Salt the Problem 

While salt is very soluble and while it 
may appear as a very easy matter to re- 
move it by washing with clean warm 
water, actual experience will teach that 
it is rather a most difficult matter for 
it is very hard to get the water solution 
of precipitating chemicals, which may 
also be used for this purpose, or the 
water itself to mix with the tiny drops 
of oil which are disseminated throughout 
the mass of oil. While certain chemicals 
have heen known to give good results 
with B.S., from tank bottoms, similar 
good results have been very difficult of 
attainment when the same chemicals are 
used with crude oil. It appears to ke 
that the large volume of oil in compari- 
son with the small volume of water that 
is present in it is the cause for this lack 
of success. Various electrical processes 
and also some of mechanical origin have 
also been used for removing the brine, 
but it has also been found that the former 
will not remove sufficient of the brine to 
make it satisfactory for this purpose and 
the latter is too expensive. 

Experiments and observations have 
proven that brine is the source of cor- 
rosion of the metal in the various parts 
of the still, such as the dephlegmators. 
The presence of hydrochloric acid as the 


corrosive agent has been established and 
it has been found that after the cooling 
and condensing water has been passed 
through the dephlegmator in the typical 
still installation, in which the petroleum 
treated was contaminated with brine, in- 
creased in hydrochloric acid content to 
the extent of 8.23 grains of HC1 per gal- 
lon of water. 


The Cure Difficult 

The source of this hydrochloric acid 
is most likely the magnesium chloride 
that is present in the brine. At a tem- 
perature of 175 degrees C this salt will 
decompose to form hydrochloric acid. 
As the temperatures within the still are 
considerably higher, it stands to reason 
that the aforementioned reaction will 
easily take place and the corrosive acid 
will be formed. 

While it has been a comparatively 
simple matter to establish the cause of 
the corrosion of dephlegmators and con- 
densers in an oil refinery, it is not so 
easy a matter to find a cure or a pre- 
ventive for the same. The natural 
course to follow in this connection is to 
select some alkaline substance which can 
be added to this oil in the still and which 
will neutralize the acidity of the oil va- 
pors that are evolved from the still. 

Experiments have been made with am- 
monia for this purpose. In general the 
amount of ammonia that has to be added 
to the distilling apparatus is judged from 
the a idity of the water from the last 
dephlegmator in the vapor system. While 
the system employed is effective, it is 
not a very easy one to carry out, for the 
quantity of ammonia that has to be used 
varies according to the acidity of the 
waters that are taken from the dephleg- 
mators and if too much ammonia is em- 
ployed, while there may be no bad re- 
sults on the apparatus itself, a waste is 
incurred. In order to tell the character 
of the water an indicator was used which 
may be made right in the plant itself. It 
consists in impregnating paper with phe- 
nelphthalein. When the water is acid, 
the bright red color of the paper will be 
visible under all conditions. 


Ammonia Effective 

The tests which were made with the 
use of ammonia and the success that at- 
tended them seem to indicate that this 
method possesses sufficicnt advantages to 
be used in all ordinary cases of corrosion. 
It was thought advisable to examine the 
iron content of the water when ammonia 
was employed for neutralization and 
when it was not. The analyses showed 
that the amount of iron found in the 
water, which it must be remembered is 
the water from the brine in the crude 
oil and which is obtained by the conden- 
sation of the water vapors from the still, 
is much less when the water is alkaline 
than when it is acid. This is of course to 
be expected. 

The use of ammonia for this purpose 
introduces another factor which is of im- 
portance and that is that the ammonia 
will combine with the hydrochloric acid 
to form ammonium chloride. Such com- 
bination does actually take place in the 
distilling apparatus and after a time it 
becomes necessary to remove the de- 


posits, as they are poor heat conductors 
and cause disturbances in the operation 
of the still. Analyses showed that the 
deposits were composed of iron chloride, 
ammonium chloride and insoluble matter. 
The best way to remove the deposits is 
to wash them out with the aid of warm 
water. If this procedure is followed at 
regular intervals, no difficulty will be 
found with the use of ammonia for neu- 
tralization of the hydrochloric acid 
formed during the distillation of crude 
oil. 

Of course it must be remembered that 
the use of ammonia adds a certain cost 
to the refining process, and it is natural 
that an attempt should be made to re- 
duce this cost as far as possible. This 
entails a careful control of the addition 
of ammonia so that an excess is not used, 
and also involves the use of other alka- 
line substances in the place of ammonia. 
Thus the first suggestion might be soda 
ash. The use of soda ash is based on the 
well known reaction between it and mag- 
nesium chloride, resulting in the forma- 
tion of magnesium carbonate and sodium 
chloride. The addition of a solution of 
soda ash to the crude oil is one way of 
using the alkali but all sorts of troubles 
have been caused by such practices and 
it has been abandoned. Even when 
proper admixture of the oil and soda ash 
solution takes place, which is a very dif- 
ficult thing to accomplish, the condensed 
water obtained from the last dephlegma- 
tor in the series has been found still to 
contain a certain amount of acidity. This 
may be due to organic acids which. are 
developed during the course of the refin- 
ing process and which may be due to the 
presence of carbon dioxide in the sys- 
tem. 

Low Temperature 

In examining refining apparatus for the 
corrosive action of various impurities 
found in the crude oil itself or introduced 
in one way or another in the course of 
the refining process, it has been found 
that not only the pipe form of still but 
the shell stills are also subject to corro- 
sion by hydrochloric acid. It has also been 
observed that it is not necessary for the 
crude oil to be at a high temperature, 
that is high enough for decomposition of 
the magnesium chloride in the crude oil 
to take place with the formation of hy- 
drochloric acid, for this corrosive action 
to take place. In one case a heat ex- 
changer wherein the contents were ‘not 
at any higher temperature than 105 to 
110 degrees C. was found to be badly 
corroded. This will not be altogether 
surprising when it is remembered that 
the casing of oil wells become eaten away 
by the action of the brine in the crude oil. 

While it may be possible to secure good 
results with the aid of ammonia and 
other neutralizing agents, it is a fact that 
the best manner in which to prevent cor- 
rosion is after all to remove the brine 
that is present in the oil by dehydration. 
There are a number of different methods 
for accomplishing this, which require no 
explanation here. On the other hand it 
would be most advantageous if a method 
could ke developed which would be free 
from all objections, involving the use of 
chemicals, Lut for the present the am- 
monia method seems as effective as any. 
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SIL-O-CEL STANDARD INSULATING BRICK 


Where direct temperatures may 
be as high as 1600° F, Sil-O-Cel 
Standard Brick are the most eco- 
nomical form of insulation to use. 
These barriers against heat waste 
will not spall, shrink or crack. Their 
insulating value is unaffected 
by years of service —Sil-O-Cel is 
practically pure silica with a melt- 
ing point well above 2900 degrees. 





Incorporated right in the wall structure 


Always true to size and shape! Sil- 
O-Cel brick, laid with rubbed joints 
of Sil-O-Cel mortar, forman unbroken 
seal against heat waste. There need 
be no gaps—every Sil-O-Cel Standard 
brick is machined to size and shape to 
insure that it will exactly fit in all 
standard brick construction. 


Sil-O-Cel will save wherever heat is used. The insulation of 
every kind of heated equipment is provided for—Sil-O-Cel is sup- 
plied in the form of block, powder and 





this form of insulation invites no complica- : a — LL——w plastic insulation as well as brick. Extreme 


—_S 
ms | 


tions in design or construction. Sil-O-Cel 
brick are of standard fire brick dimensions and 
are adaptable to any method of bonding. They 
have a crushing strength in excess of twenty- 
eight tons per square foot. 
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temperatures, as high as 2000 degrees be- 
hind the refractory, are met with Sil-O- 
Cel C-22 insulating brick. For any tem- 
perature Sil-O Cel is the most efficient in- 
sulation you can buy. 


CELITE PRODUCT 5 COMPANY 


BROADWAY - - NEW YORK 
33 W. JACKSON BLvp- CHICAGO 
VAN NUYS BLDG: LoS ANGELES \iL 
MONADNOCK BLDG: SANFRANCIsCO 
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A Letter Makes the Traffic Job Easier 


Just a multigraphed form with a half dozen requests 
speeds the return of tank cars for the Skelly Oil Co. 


T was an idea of co-operation be- 

tween buyer and seller that has 

prompted F. W. Burford of the 
Skelly Oil Company to devise a system 
which would sponsor this purpose. 

In reality, it is not a system. It is 
merely a_ well-written list of requests 
and instructions to the buyer in order 
to save the Skelly Oil Company vast 
expenditures on repairs to tank cars and 
to save the buyer the loss of outages in 
natural gasoline and refined products. 

This system has to do with the traffic 
of tank cars. In its ultimate end, the 
result is both profitable to the company 
and the consignee. 

An illustration of the letter which ac- 
companies each bill of lading on tank 
cars is shown herewith. It would be well 
to analyze the different features of each 
point of the letter and why such requests 
are made by ‘the Skelly Oil Company. 


3efore inaugurating this system, it was 
found that the buyer would invariably 
send a telegram to the company in the 
event some information was desired. As 
a result of this carelessness, the com- 
pany found that telegraph and telephone 
tolls were almost prohibitive. In _ the 
first paragraph of the letter, a request 
is made to use the code words in tele- 
grams. 

Use the Code 

It is specifically stated in the letter 
that the unloading of a car, without the 
instructions of the company, in the event 
something is wrong with it, is done at 
the risk of the consignee. The Skelly 
Oil Company requires affidavits to the 
effect that the seals were broken or that 
the shipment should be declared “bad 
order.” 

Before this letter was sent out to the 


hLuyer, the Skelly Oil Company was 





SKELLY OIL COMPANY 


Sales Department 





being broken off. 


enabling us to better serve you. 





Tulsa, Oklahoma. 
Following shipments from for your account: 
Code 
Car No. Name For'd Commodity Consignee Destination Route 


(1) If you should have occasion to telegraph us about this shipment please 
use Code Name, mentioned above instead of Car Initial and number and in 
this way save several words in each telegram. 


(2) Invoices and original bills of lading will follow promptly. 


(3) If anything wrong with seals or contents wire this office and await 


telegraphic response before unloading. 
unloading affidavits, original bill of lading and original paid freight 
bill with railroad agent's notation of claim thereon. 


(4) Please do not hammer the Dome covers--in addition to being dangerous, 
it results in making the covers unfit for use by the reason of the lugs 


{5) Please unload, release car promptly, and mail us original of attsched 
bill of lading, properly dated and executed b railroad agent. 


(6) Kindly cooperate with us in the prompt handling of equipment thus 
Customers must not, under any circum- 


stances, divert or reconsign cars without first securing authority from 


this Company by letter or telegraph, as may be necessary. 
charge will be imposed in all cases where cars are arbitrarily diverted 


or reconsigned, based upon delays arising therefrom. 


(7) Thanks in advance for your kind attention. 


All claims must be supported by 


A service 


Yours very truly, 


SKELLY OIL COMPANY 


Special Representative 








This form, properly filled and mailed with each tank car shipment has relieved the traffic depart- 


ment of the Skelly Oil Company of many common troubles 


foreed to repair about fifty per cent of 
their dome covers when the car was re- 
turned. Today there is scarcely a car 
returned on which this repair is neces- 
sary. By forcibly presenting the fact 
of danger in hammering lugs on tank 
car domes, the consignee or his agents 
are unusually careful in taking off these 
domes. 

During the summer months of each 
year, the scarcity of tank cars is a prob- 
lem. In order to get the most out of 
each tank car, it is imperative that the 
traffic department keep rolling stock 
moving at all times. But the traffic de- 
partment of the refining company can 
mly go so far in this connection. The 
greater part of this necessary factor is 
entirely up to the receiving company. 
The Skelly Oil Company makes an earn- 
est appeal to the consignee to co-operate 
in the promptness of unloading and re- 
turning the car. 

Request No. 6 in the letter is short 
and concise. But it means more than all 
the rest. It is the outstanding factor of 
co-operation. 

Easy Money 

A marketer in the New England 
states once did a very profitable busi- 
ness by using tank cars belonging to 
someone else. Being so far from the 
shipping point it was a difficult matter to 
know exactly how long it should take a 
car to be unloaded and returned. This 
New Englander was receiving tank cars, 
unloading them promptly, filling the cars 
up with his own products and shipping 
them to his customers. It was found 
that he was using them for two complete 
round-trips before he returned the car. 

By carefully noting the request in re- 
gard to diverting cars without notice to 
the company it is found that such action 
is done at the risk of the consignee. In 
the event he diverts a car and freight 
charges accrue, he is liable for the ex- 
cess charges. A service charge is im- 
posed in the case the consignee diverts 
the car for his own use. 

Mr. Burford has not lost sight of the 
fact that the entire contract is based 
upon the co-operation of the consignee. 
In closing his letter he has added the 
final point. “Thanks in advance for 
your kind attention” is the means which 
he uses in telling the buyer that he will 
appreciate the proper execution of the 
contract. 

Double Purpose 

Primarily the letter was designed for 
the things which have been already out- 
lined. Secondarily its purpose is to noti- 
fy the receiving point that the car is in 
transit. For instance: The Skelly Oil 
Company sells a car of natural gasoline 
to the Mutual Oil Company at Denver, 
Colorado. The car is to be shipped from 
the Skelly plant at Bristow to the Mutual 
Refinery at Sapulpa. The invoice is sent 

(Continued on page 71) 
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SIMPLEX 
CAST IRON 























CONDENSER» <= 


PIPING 


FLANGE 
IS LOOSE”’ 


COATS ITSELF 


Photomicro- 
graph of cast 
iron, much en- 
larged, show- 
ing granular 
structure. 


UTHENTIC data from over 250 
A years of service prove that cast 
iron becomes coated with rust but 
remains practically unimpaired in weight 
and strength under conditions that are 
fatal to other kinds of metal. 


Scientists believe this phenomena due 
to the microscopic structure of cast iron 
—a structure of the same granular or 
crystalline form as found in the iron ore 
from which it is made and which has 
Photomicro- laid unimpaired in the ground for untold 
#raph of centuries. Cast iron rusts on the sur- 
wrought iron, ° ; 

muchenlarged, face, but the corrosive agent fails to 
showiug fibrous break the natural mechanical bond be- 
ee tween the irregular shaped granules, 
further oxygen is excluded by the first 
rust coating, and therefore corrosion 

stops. Cast iron literally coats itself. 
In place of the interlocked grains or 
A piece oy ctyStals of cast iron, wrought iron and 
sheet steel, steel are of a fibrous and, in thinly rolled 
muchenlarged, steel, of a laminated structure, with dis- 


= int $¥'- tinct leaves overlapping each other. As 


tionalstructure corrosion takes place, these leaves or 
oa « typical Fibres scale off, constantly presenting a 
fresh surface to the corrosive agent. 


Simplex pipe is flanged pipe minus the limitations of a joint 
made with rigid flanges. Thousands of feet of this material has been 
in use for years by the leading oil refineries of the United States for 
oil condensers. 


Write for Simplex Condenser Catalog 
Number 55 


AMERICAN CAST IRON PIPE COMPANY 


General Offices and Foundry: Birmingham, Ala. 


Branches at 
Dallas, Kansas City, San Francisco, Los Angeles, Chicago, New York, 


Write Also for information on Our Pre- 
pared Joint Cast Iron Pipe for Oil Lines 
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Applying aluminum paint with compressed air as practiced by the Pure Oil Company 





Applying Aluminum Paint with Air 


Aluminum paint has been adopted as 
the coating for storage tanks of the 
Pure Oil Company. Inyestigations by 
engineers of the company have led to 
the conclusion that paint, having alu- 
minum for a pigment, is the best coat- 
ing for a tank, as it reflects heat rays 
so effectively that the contents of a 
tank are kept cooler than when any 
other paint is on a tank. This is in 
keeping with the findings of paint ex- 


perts and engineers of the United 
States Bureau of Mines. 
Both crude oil tanks and those for 


finished and semi-finished products at 
refineries are being given the alumi- 
num exterior over a red lead coat. 
Methods are identical when painting 
cither crude or refined oil tanks. The 


pictures shown herewith were made 
while painting was being done at the 
Muskogee refining plant of the Pure 
Oil Company. 

Before either coat is applied, all old 
paint is removed from a tank. Metal 
scrapers are used first in this work. 
With these the old coats are removed, 
the effort being made to get down to 
the metal over the whole surface of the 
tank. Next the tank surface is gone 
over with a steel wire brush. This is 
used to remove finer particles of paint 
and rust. 

When thoroughly cleaned, the tank 
is ready for the first coat of paint. 
This coat combines the quality of a 
metal primer, which will prevent rust. 

All paint around Pure Oil refining 


plants is applied with the Matthews 
Spray Gun. The plant compressor 
iurnishes power, pipes being run to 


conduct the air to desired points. Using 
this device, it requires six hours for 
one man to cover a tank of 5,000 bar- 
rels capacity. He has a helper to as- 
sist in moving ladders. This time al- 
lows for painting the tank top as well 
as the shell. 

The first coat is allowed to dry ‘48 
hours before the aluminum coat is ap- 
plied. The Pure Oil Company is pre- 
paring its own paint, using two pounds 
of aluminum dust to a gallon of oil 
carrier. 

The Pure Oil Company adds a green 
stripe to the bottom of its tanks as a 
marker. 


The Detection and Elimination of Odors 
from Oil Refineries 


served as coming from three sources, 
one of which was the oil refinery and 
the others manufacturing plants where 
boilers were fired with oil. Compared 
with a large power house, an oil re- 
finery is a small consumer of fuel oil, 
and frequently odors detected in the 
vicinity of a refinery are properly 
chargeable to the furnaces cf public 
service and manufacturing plants. 

The diagram used at East Braintree, 
Mass., shows a little different method 
of recording results. The observations 
at this place benefited by the use of 
a recording weather-vane, which 
avoided many errors in observations of 
wind direction, especially those due to 
topographical features near the points 
of observation. 

On the diagram referred to (Fig. 5), 
various data were recorded by the use 
of symbols, and the illustration is one 
showing the mean intensity of all odors 
in each sector of 22.5 degrees and the 


E., Vol. LXXXV_ (1922), 


*Transactions, Am. Soc. C. 
p. 420 


(Continued from page 17) 


relative mean intensities of these odors 
in the section of each annulus lying 
within the sector, the mean intensities 
in each sector being expressed by fig- 
ures, and those in each section of an 
annulus by circles of varying heaviness. 

Chemical Analysis of Air—The mod- 
ified Palmer machine (Fig. 6), which 
has been described previously by the 
writer,, has been used quite success- 
fully for the estimation of the amount 
of sulphur gases contained in the air. 
This machine is operated by a small 


electric motor, and unfortunately re- 
quires the installation of numerous 
lighting sockets, preferably on the 


poles of the electric lighting system, in 
order to operate the machine over any 
considerable area of country surround- 
ing the refinery under observation. The 
stations at Fall River and East Brain- 
tree were located at the points indi- 
cated on the map-diagrams (Figs. 4 
and 5) by numbered rings. 

3y means of the Palmer machine, 100 
liters of air could be aspirated through 


nebulized caustic-soda solution and the 
sulphur gases absorbed determined by 
the usual chemical method. This 
method is similar to the one used by 
the copper companies in the West for 
the detection of sulphur dioxide in the 
gases emitted from smelters. Usually 
the concentrations of gas found in the 
air were very minute, although con- 
centrations as high as 50 parts per 
1,000,000 were observed in the vicinity 
of sludge acid tanks, but beyond a mile 
of the refinery conditions are unusual 
when 1.0 part of sulphur gas, computed 
as hydrogen sulphide, was found. Un- 
fortunately, this method of absorption 
can not distinguish between sulphur 
dioxide and hydrogen sulphide. 

The presence of a faint burned-oily 
odor in the vicinity of a refinery, and 
extending some distance to the leeward 
is to be expected, just as the same odor 
is observed to the leeward of any man- 
ufacturing plant using oil in the power 
house. It is desirable, however, that 
no other odor be present, and it is pos- 
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Losses May Be 
OCECO Equipment Reduced by 
70 to 80%! 








OCECO Roof Manhole 


Gas-tight, spark-proof water-tight. 







By Ludwig Schmidt, Asso- 
ciate Petroleum Engineer, 
Bureau of Mines, Department of Interior 





OCECO Safety Tank Winch 
—— AKE ALL OPENINGS VAPOR-TIGHT WITH 

OCECO EQUIPMENT — gas-tight, spark-proof 
Roof Manholes and Gauge and Thief Hatches, true align- 
ing Cable Sheave Brackets, Vent Equipment that allows 
breathing yet prevents waste, and other properly design- 
ed tank fittings. 





Oceco offers this and MORE. Oceco offers years of 
OCECO Cable Sheave Bracket specialization in designing and perfecting tank fittings 


Gas-tight, true aligning, easy ° * es 
enennk for prevention of evaporation and fire losses. Oceco en 


gineers, both at headquarters and branch offices, are at 
your service to consult with you on evaporation and fire 
prevention without obligation on your part. They will 
be glad to explain how you can so Oceco equip that the 
savings this equipment effects will soon pay for it. 
They will give you names of leading oil companies who 
have proved this to their own satisfaction. 


Write or wire this office or the branch nearest you. 











The Oil Conservation Engineering Co. 














i OCECO Conservation Vent Unit Headquarters for Tank Equipment 
; Reduces evaporation yet protects roof 
: from excessive pressure of vacuum, ADDISON ROAD AND N. Y. C. TRACKS 
CLEVELAND, OHIO 
9 25 Broadway New York 
' 325 Iowa Building Tulsa, Okla. 
306 O-S Building Casper, Wyo. 

Oceco equipment also includes gauge 318 East 12th Street Los Angeles, Calif. 
and thief hole covers, steel nozzles, 440 Howard Street San Francisco, Calif. 
\ swing joints, oil still safety valves, au- W. K. Henderson Co. Shreveport, La. 
tomatic tar plugs, fire extinguishers. Beaumont Export and Import Co., Beaumont, Texas and Tampico, Mexico 
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Figure 6—Dust Sampler, Palmer Water Spray Type 


sible to conduct a refinery so that the 
presence of any other odor will be the 
result of accident only. How the con- 
trol and elimination of these odors may 
be accomplished is described subse- 
quently. 

Control and Elimination of Odors 

General Methods—There are two 
general methods used to. eliminate 
odors from petroleum gases and distil- 
lates. One method is to pass all the 
gases through a scrubber and absorb 
them in water which in turn is dis- 
charged into the nearest large body of 
water, usually through a skimming 
tank or separator. The objection to 
this method is that the water used to 
scrub the gases is as capable of liberat- 
ing the gases under certain conditions 
as it is of absorbing them under others. 
Consequently, objectionable odors are 
frequently absorbed, only to be given 
off again later. 

Petroleum distillates have been used 
to scrub the gases, in place of water, 
the aim being to redistill the combina- 
tion and recover a part of the volatile 
matter in the form of gasoline, thus in- 
creasing the gasoline production of the 
refinery. This method often fails be- 
cause of the gaseous character of the 
compounds which refuse to remain ab- 
sorbed in the finished product. Conse- 
quently the method only postpones the 
final disposition of the odoriferous 
compounds. 

The best method yet devised for 
eliminating the gaseous petroleum 
compounds from the air, particularly 
those offensive ones containing sulphur 


and nitrogen, is to collect them by 
means of a vacuum system, and to 
burn them beneath a still or boiler. 
This method is not only practicable, 
but effects a considerable economy of 
fuel. 

The danger in carrying out this proc- 
ess is one of forming explosive com- 
binations of air and petroleum vapors. 
This can be guarded against, however, 
by placing Monel metal screens (Figs. 
7, 8, and 9), at various convenient 
points in the collecting piping. These 
screens act upon the safety-lamp prin- 
ciple and prevent backfiring of the va- 
pors. 

Another requisite of the process is to 
provide for variations in the rate of gas 





emanation, for it is obvious that when 
a still is freshly charged, the rate of 
gas evolution from it is greater than 
later in the distillation process. On 
the other hand, the rate of burning gas 
beneath boilers is more nearly con- 
stant. Consequently, it is necessary to 
store the gas during the peaks in pro- 
duction for use during periods of low 
production. For this purpose, gas- 
holders similar to those used in illum- 
inating gas-works are used. The gas- 
holders are connected with the gas 
mains, and maintain a practically con- 
stant pressure at the burners beneath 
the stills, furnaces, or boilers. A par- 
tial vacuum of a few inches of water is 
maintained throughout the system by 
exhausters similar to those used in il- 
luminating gas practice. These ex- 
hausters must be of ample capacity to 
exhaust the gas regardless of the rate 
of production. 

It is usual to provide two vacuum 
systems, one connected with the stills, 
from which gases rich in combustible 
material are collected, and another sys- 
tem connected with the tanks, the col- 
lections from which are comparatively 
weak in combustible gases. The col- 
lection system for the tanks is some- 
what different from that for the stills, 
in that some air is collected at all 
times. 

Each tank is usually provided with 
a seal or trap (Figs. 10 and 11), having 
a water seal equivalent to a depth of 
water of about one inch. Consequently, 
when the tanks are connected with the 
vacuum system, a slight partial vacuum 
is maintained at each tank where odors 
are likely to be produced. Exhausters 
on the gas main maintain the desired 
vacuum in the tanks. A higher nega- 
tive pressure is maintained on the still 
gas lines. 

With the whole refining process con- 
ducted under a partial vacuum, little or 
no petroleum gas can escape into the 
atmosphere unless its combustion be- 
neath stills and boilers be incomplete. 
Figs. 12 and 13 show the types of bur- 
ner used beneath the boilers of a re- 
finery in Massachusetts. ' 

Naturally, different burners have to 
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Proven Thoroughly Reliable for 
Every Refining and Field Service 


One of our sales and service men 
recently installed a set of “JOHN 
CRANE” Metallic Packing for a large 
operator “to see how it would stand 
up.” Two weeks later the salesman 
came in to find an order for 50 sim- 
ilar sets from the same operator. 


A piece of our packing was just 
sent in that had been in constant 
service for over seven years in a 
pump in the Southwest fields. (Names 
on request.) 


We have devoted years of careful 
work to perfecting these packings to 
handle conditions encountered in re- 
fining, pumping station and produc- 
ing service. 





Style 110 Babbitt Foil Over Asbestos Style 100—All-Babbitt Foil 


This packing is wound spirally from continuous ribbons of 


Over a braided asbestos core, babbitt foil is wound spirally. This gives the 1 
babbitt foil, thoroughly impregnated with purest flake graphite. 


packing resilience and at the same time a metallic surface which is frictionless r 
and cool running. General recommendations are for gases, vapors and fluids not 

Especially desirable in eliminating the element of risk in handling gases and exceeding 450° F. In combination with Styles 300 and 400 
light gravity oils. Used extensively on centrifugal casoline pumps. Ten foot it is used for the above service and also for water, ammonia and 
coils. Sizes 3/16 to 1% steam. 10 foot coils. Sizes 1/16 to 1%. 

In deciding upon the style of packing or desirable combination to use, much 
depends upon your. operating conditions and the shape the equipment is 1n. 
Therefore, feel free to consult our engineers as we are just as interested as you 
are in producing good results. 


<” 





2 eS pein aes OY 
Styles 200 and 500 Copper Foil Styles 300 and 400. Babbitt in Channels 
Recommended for gases or fluids at temperatures 500° F. and up. Style 500 Metallic wearing face supported by resilient channels, Style 
is COPPER foil spirally wrapped over braided.copper core. Style 200 is copper 300 (asbestos channel) is recommended for steam, air and other 
foil spirally wrapped over braided asbestos core. 12 foot coils. Sizes 3/16 gases. Style 400 (duck channel) is recommended for oil, water 
to 1%. ° and other fluids. 12 foot coils. Sizes % to 1%4-inch. 


Tell us to send the package we recommend. Describe equipment, what it is handling and 
give depth of stuffing boxes and packing sizes required 


Crane Packing Company 


1808 Cuyler Avenue 2601 Knight 
Chicago. Dallas. 
PACIFIC MILL & MINE SUPPLY CO., CASPER SUPPLY COMPANY, 
616 Mission St., San Francisco 310 E. Third St., Los Angeles Casper, Wyoming 


W. H. STEIGERWALD COMPANY, 
617. Washington St., Houston 
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Now, in this new and unique 
package, you may buy Aluminum 
Tank Paint that is sure to be fresh. 
Because it is fresh, it has greater 
“leafing power”, it wears better, 
and it reflects light and heat most 
effectively. 

Science has proved that Alumi- 
num Paint, to be most effective, 
must be applied whenfreshly mixed. 
It has remained for the Cook Paint 
and Varnish Company, pioneers in 
the manufacture of paints for the 
oilindustry, to devise a paint 
package which assures easy and 
foolproof mixing. 

When you use Cook’s Aluminum 
Tank Paint, you get Liquid and 
Powder in exactly the right pro- 


8 Warehouses for Quick Shi; 






* ithC ook’sTank Paint 
er = S00 Barrels Yearly, Per Tank! 


—Save 


‘aint and Varnish Company, Oil 
1319 Grand Avenue, Kansas City, Mo. 





‘aints for the Oil I Please send me a 





Company 


ent field tests on 

Sooo. barrel crude olf = 
; how the - 
oe pn are tanks lose 


Individual 
To Address...... wasanend isineqenisen 











Black tanks absorb the 








Tell them where you saw the ad. 


¥-TO-MI 


ALUMINUM TANK PAINT 


_ Gentlemen: Please send me full details of your Special Introductory Offer on Cook’s Ready-To- 
Mix Aluminum Tank Paint, in the new 5-gallon pac 
‘our Rust Inhibitive Primer and Cook’s Steel-Kote. 
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portions, ready to mix. It is bright, 
shiny, new paint—with a covering 
capacity of 750 square feet to the 
gallon. The greater leafing power 
of the fresh Aluminum “seals in” 
the paint, giving maximum wear 
and maximum heat reflection. One 
coat will do the work. It may be 
applied with either brush or spray. 

As an undercoat, use Cook’s Rust 
Inhibitive Primer. It prepares the 
surface so that less Aluminum Paint 
is required; and firmly anchors 
paint to metal. 


For dado work on tanks, use 
Cook’s Steel-Kote, the toughest 
paint film known. It spreads farth- 
est, covers better, wears longer. 
Preserves steel and prevents rust. 


Cook Paint and Varnish Company 
Pioneers in the Manufacture of Specialized Paints for the Oil Industry 
Factories: Kansas City and Fort Worth 


ts in the Mid-Continent Field: Omaha, Wichita, 
Oklahoma City, Tulsa, Dallas, Denver, Fort Worth, Kansas City. 
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be provided for the combustible gases 
distilled from the petroleum than for 
the enriched air exhausted from the 
storage tanks. The first is utilized 
like any other gaseous fuel. The sec- 
ond is used as if it were a semi-in- 
flammable air used to support and ac- 
celerate combustion. The difficulties 
of caring for either the petroleum bases 
or the enriched air are those connected 
with maintaining a proper temperature 
in the furnace. In the case of the en- 
riched air, it is usually necessary to 
burn it in conjunction with fuel oil, 
and in both cases the construction of 
a suitable checker-work of brick to 
make sure that all the gases are raised 
to the point of ignition is necessary. 

Occasionally stack gases will show 
evidences of having been imperfectly 
consumed in the furnace, and where 
oils high in sulphur are refined, may 
contain the objectionable nitrogen-sul- 
phur compounds. The usual remedy in 
such cases is to raise the temperature 
of the furnace, although experiments 
made under the direction of the writer 
have shown that the introduction of 
a small amount of chlorine gas into the 
stack will so change their character 
that they will become unobjectionable. 
This process is the one so successfully 
applied by Professors Henderson and 
Haggard to garbage plants to over- 
come the disagreeable odors emanat- 
ing therefrom. 

Odors from Sludge Acid—The dis- 
agreeable acrid odor given off b- 
sludge acid is difficult to contrel. In 
some plants, the material is removed 
and covered with earth. This requires 
a large area, usually not available in 
connection with a refinery. The sludge 
is washed in water to recover the acid 
and the weak acid is concentrated by 
distillation in a closed system provided 
with devices for maintaining a partial 
vacuum by a method similar to that 
used in the petroleum stills. By the 
use of this apparatus, in which the 
weak acid may be agitated with super- 
heated air, or heated in a retort, the 
emanation of disagreeable odors may 
be eliminated. Furthermore, the re- 
covered acid may be re-used for re- 
fining oil. 

Because the actual volumes of sludge 
acid discharged from a large plant are 
small, it is frequently advisable to ship 
acid from several refineries to a cen- 
tral plant for the reclamation of the 
acid. This plant may be located where 
there is the minimal danger of nui- 
sance. 

The Discharge of Oil Into Water- 
courses—It is probable that the befoul- 
ing of shore waters and _ bathing 
beaches by discharges of oil has given 
rise to as serious complaints as the dis- 
charge of odor into the air. It is be- 
yond the province of this paper to dis- 
cuss this nuisance beyond stating that 
the discharges which come or might 
come from an oil refinery are readily 
controlled by skimming off separating 
tanks, the effluent from which should 
not contain more than 20 parts per 








Safety Screen Box and Main Exhaust Line from Tanks, also Chambers for Interceping Liquid 


1,000,000 of ether soluble oil, the dis- 
charge of which in so great dilution 
into any considerable body of water 
may be made with impunity. Usually 
the befouling of shore waters and 
beaches is from shipping and sources 
other than oil refineries. 


Although the principle of odor con- 
trol by operation in vacuo is simple, its 
carrying out is a matter requiring care 
and involving large expense for con- 
struction, maintenance, and inspection. 
It is not enough to have a single con- 
nection with each still or condenser, 
but each high point must be connected 
with the general system through a sep- 
arate pipe, each pipe provided with a 
shut-off valve for use in case of acci- 
dent. (Figs. 14, 15 and 16). Further- 
more, the workmanship must be of the 
best to avoid gas leakage. In addition, 
frequent traps (Fig. 17) for the inter- 
ception of liquids are necessary, and 
also devices for separating the inter- 
cepted petroleum products without dis- 
charge into the air. Fig. 15 shows the 
extensive piping required to exhaust 
the gases from a battery of stills. 


Not only must the stills be vented, 
but the use of open tanks for chemical 
treatment of distillates must be avoid- 
ed. Fig. 18 shows the method of cov- 
ering tanks and exhausting the gases 
arising from a group of agitators. 


The control of the odors emanating 
from the skimming basin is seldom at- 
tempted. Fortunately, these odors are 
not usually strong except when acci- 
dental discharges of the lighter distil- 
late happen to occur. Usually the 
odors are imperceptible beyond the re- 
finery yard. The method of guarding 
against their spreading is to construct 
a high fence about the tanks to min- 
imize the movement of air currents. 


Naturally, the water in a gas-holder 
absorbs and gives off disagreeable 
odors. These may be largely controlled 
by renewing the water in the gas- 
holder and by preventing the circula- 
tion of the exposed surface water as 
much as possible. In some cases the 


addition of chemical absorbents has 
been practiced, but not generally. 


Summary 


Briefly, it may be stated that unless 
controlled, the odors emanating from 
an oil refinery may create a nuisance. 
These odors are due to various vapors 
and gases emitted during the process 
of refining, and the best method of con- 
trolling and eliminating them is to col- 
lect them at all possible points of dis- 
charge by means of vacuum-collecting 
systems, to store the gases so collected, 
and to discharge them into properly 
designated furnaces in which, with or 
without the aid of other fuel, they will 
be completely consumed. ' 

Travelers have reported that in the 
“Black City,” near Baku, in Russia, 
where there are 200 refineries which 
treat the whole of the petroleum of the 
district, the odor of petroleum is per- 
ceptible at a great distance and the 
town is always covered and surrounded 
with dense, black smoke. It is obvious 
that this condition ought not to exist in 
the vicinity of refineries which are near 
large centers of population in the 
United States, and they should be con- 
trolled by proper methods, even though 
their installation may cost 10 per cent 
as much as the total cost of the re- 
finery construction. It is fortunate, on 
the other hand, that the investment in 
a gas-collecting system is compensated 
in great part at least by the large sav- 
ing in fuel due to the utilization of 
combustible gases for heating stills and 
boilers. 

Air cleaning, like river and harbor 
cleaning, is a problem connected with 
the concentration of population, and 
has become an art which all communi- 
ties that wish to maintain a high de- 
gree of civilization, with health and 
happiness for all, must practice. 

In conclusion, the writer wishes to 
thank the officers of the New England 
Oil Refining Company, and particularly 
Mr. D. T. Schulz, general superintend- 
ent, for permission to publish certain 
information, and assistance in prepar- 
ing the illustrations in this paper. 
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Accounting System For a Refinery 
With Cracking System 


(Continued from page 23) 


tion of the cost of such job, and should 
have posted thereon the labor and ma- 
terial as charged to such job. A copy 
of this form is sent to the main office 
as soon as issued, before compilation 
of the cost. This form is made in two 
colors—red for jobs done for other de- 
partments, and white for jobs for the 
plant. ; 

The subdivisions of the costs will 
not be as outlined for the other auxil- 
lary operations, but the account shop 
operations in the plant general ledger 
sub-ledger should be subdivided as fol- 
lows: 


Productive Expenses— 
Labor. 
Material and supplies. 
Insurance and losses. 
Miscellaneous (classify). 
Non-Productive Expenses 
Labor. 
Fuel. 
Water. 
Material and supplies. 
Repairs. 
Steam. 
Electricity. 
Insurance and losses. 
Taxes. 
Depreciation. 
Miscellaneous (classify). 
At the end of a month the total job 
cost sheets should total the productive 





CHEMICALS 





WE carry in stock at WICHITA FALLS 
for immediate shipment EAGLE THIS- 
TLE brand heavy chemicals manufactured by 
the Mathieson Alkali Works, Inc. 


SOLID CAUSTIC 
FLAKE CAUSTIC 
LIQUID CHLORINE 
BLEACHING POWDER 


SODA ASH 


SODA BICARBONATE 


AMMONIA 


Write for interesting booklet on the HYPO- 
CHLORITE method of treating gasoline. 
This method is becoming more popular every 
day and has cut treating costs for a number of 


refiners in North Texas. 


CSRESTEDIP SD, TSEC Esa) 


SCIENTIFIC LABORATORY SUPPLIES 
COMMEROIAL AND REAGENT CHEMICALS 
REFINERY AND POWER PLANT SPECIALTIES 


PAGED FD SPORES) 





section of the general ledger sub-ledger 
account, “Shop Operations.” 

A statement should be made at the 
end of the month as shown by figure 
No. 8, on which are shown each com- 
pleted job cost as well as those uncom- 
pleted, and at the bottom of the form 
the total non-productive section of the 
account is detailed and pro rated 
among the various departments and ac- 
counts to which the productive cost of 
the jobs are to be charged, on the basis 
of the production charges on each job. 

This account will then be closed out 
on the basis of this statement to the 
other operations. Of course, this ac- 
count will have the proportion of the 
work done for the outside departments 
credited thereto and charged to the 
main office current account. 


Acid Recovery Plant Operations 

The system for handling the cost of 
operation of this facility is based on the 
fact that the sludge from the treators 
will be delivered to the acid recovery 
plant without cost; and to allocate the 
cost of the acid recovery plant we must 
consider that the cost of operation of 
the plant represents the cost of the 
finished acid. In other words, if the 
plant should recover, let us say 1000 
barrels of acid, and the cost of oper- 
ating the plant was $1000 for the 
month, the value per barrel of the acid 
would be $1.00. The treators used, let 
us say 500 barrels of acid, and 500 bar- 
rels is still in stock. Therefore, we 
would charge the treators with $500, 
and the account inventories chemicals 
would have the balance of $500 charged 
to it. The amount set up as inven- 
tories chemicals would then be re- 
versed and charged to the acid recov- 
ery plant operating expense at the be- 
ginning of the next month. The end 
of each month would then be handled 
in the same manner. 


Miscellaneous Manufacturing 
Operations 

It is the cost of miscellaneous items 
of manufacturing expense which, can 
not be charged to any specific manu- 
facturing operation. It is probable 
that at the end of the month it will be 
necessary to charge this as general 
overhead to the rest of the facilities. 

Employees’ Buildings and Housing 
Operations—Since the housing of the 
employees has nothing to do with the 
refining of crude, the amount charged 
to this account at the end of the month 
will be transferred and charged to the 
account income from auxiliary opera- 
tions under other income. Of course, 
any rents received will also be credited 
to this same account. ! 


Fire Protection System Operations 

Will, of course, have very few items 
charged to it except in the case of fire. 
In case of fire, the cost of operation 
would, of course, be directly charge- 
able to the cost of the facility de- 
stroyed or damaged under the account 
“Insurance and Losses.” At other 
times the cost in this account should 
be charged to the other operations on 
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the basis of a maintenance of this pro- 
tection. 
Power (Hired) 

This account merely contains the 
cost of power purchased from outside 
sources and carried in this account un- 
til the end of the month and then 
charged out to the facilities for which 
it was purchased. 

Laboratory Operations 

The system for this operation de- 
pends altogether on the chemist and 
the size of the laboratory as to its de- 
tail. If the laboratory is very large, 
a system similar to the one installed in 
the shop would probably be necessary, 
and if smaller, just allocated on some 
equitable basis. 

General Administrative Expense 

This account is intended to carry the 
general overhead cost of operating the 
office and the superintendency of the 
plant. 

This account should be segregated 
into the following classifications: 

Salaries. 

Traveling expenses. 

Telephone and telegraph. 

Postage. 

Stationery and printing. 

Office supplies and expenses. 

Legal department expenses. 

Automotive expenses. 

Insurance and losses. 

Miscellaneous (classify). 

It is, of course, understood by the 
reader that this general expense is only 
that of the plant office and contains no 
part of the main office expenses. 

All billing for the sales is done from 
the main office, and no record of the 
sales other than in barrels will be kept 
by the plant. 

When a sale is made, the main office 
will issue a shipping order, a separate 
order for each car to be shipped. This 
order is ruled as shown by figure No. 9, 
and shows to whom sold, shipping in- 
structions, date to ship, and all special 
instructions and markings. These or- 
ders are numbered consecutively, a 
copy sent to the plant office, two to the 
accountant in the main office, one copy 
to the traffic man, and the salesman re- 
tains as many copies as desired. 

When the order is received at the 
plant it is placed in an open or unfilled 
order file until shipment is made. 
When shipment is made, a loading re- 
report form, figure No. 10, is issued by 
the plant accountant, a separate one for 
each car loaded and shipped. These re- 
ports are numbered consecutively, and 
one copy sent to the accountant in the 
main office, one to the traffic man, and 
the other retained in the plant office. 
where shipment is to be 
made collect, and it is necessary to at- 
tach a draft to the shipping papers, 
such draft will be drawn by the plant 
office, and after the shipping papers 
are attached, placed with the local bank 
fer collection. 

A copy of such draft should be at- 
tached to the copy of the loading re- 
ports covering such shipment, which is 
Sent to the accountant in the main of- 


In cases 


fice. In cases of this kind the shipping 
order should show the price to be used 
by the plant in issuing the draft, but in 
all other cases this price should not 
show on the shipping order. 

A place is provided on the loading 
report for all information where a 
draft is drawn, and this must be filled 
in by the plant when handling ship- 
ment in such manner. 


Resume 

From the foregoing the reader will 
see that the plant office has books and 
records which give them the total cost 
of manufacturing their products, their 
manufacturing overhead costs, and the 
entire may be tied into a statement of 
the yield, and from this the superin- 
tendent can ascertain whether or not 
his costs are too high. ‘ 

The writer has not, of course, at- 
tempted to outline any of the opera- 


tion forms, such as pumping reports, 
treating reports, acid recovery, plant 
daily reports, etc., as these usually de- 
pend a great deal on who is to operate 
the plant and his own peculiar ideas of 
such forms. These forms have nothing 
whatever to do with the accountant, as 
they are merely the same thing to a 
plant of this character as a foreman’s 


report to the superintendent of the 
conditions in the plant of a machine 
shop. 

This system as outlined should be 


able to furnish the main office the fol- 
lowing reports, copies of which are 
printed in this article. 

Daily still report. 

Daily stock report. 

Daily Dubbs royalty report. 

And monthly, the following: 

Yield statement. 

Inventories statement. 

Cost statement. 
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X-Ray Detects Refinery Steel Defects 


Sinclair engineers eliminate many hazards 
by subjecting equipment to new inspection 


OW the Sinclair Refining Com- 
H pany, mindful of the defects in 
refinery plant equipment which 
are the potential causes of great dis- 
asters, set about to attempt the elim- 
ination of dangers in the equipment 


and worked out a new and ingenious 
detecting 


method of these imperfec- 


By Keith J. Fanshier 


tions was recently disclosed by officials 
and engineers at the company’s East 
Chicago refinery. 

Already, as a result of research work 
on the part of the company’s engineers, 
the life of certain equipment used has 
been lengthened from 300 to 400 per 
cent, and the number of fires and acci- 


View of @y@ Test Floor 


The reputation a manufacturer has with his trade is built 
upon character. If the reputation is good the character of the or- 
ganization in its adminstration, its operatives and its physical 


equipment will be found to be of the best. 


The purpose and 


will to do good work may be inherent but without the facilities 


the results will be unsatisfactory. 


The facilities for testing shown in the above cut are repre- 
sentative of the care and thought that have been given to the 
equipment of the entire shop for building up the excellent repu- 
tation which this company enjoys thruout the entire Southwest 
in every branch of the Oil Industry where plate work is used. 


Wyatt Metal & Boiler Works 


Dallas, Texas 








dents resulting from faulty material 
are believed to have been sharply re- 
duced. 

The Sinclair company attributes a 
great deal of its freedom from refinery 
fires to intensive investigation and re- 
search work which it has carried on 
in the last five years. 


New to Refining 

An important part of the inspection 
work which has been carried on by the 
Sinclair organization has been in the 
way of adapting x-ray examination of 
metal substances to use in its refinery 
equipment inspection. Since much of 
this work is thought to be in the na- 
ture of pioneering as far as the oil 
industry is concerned, and since x-ray 
examination of metals is not as wide- 
spread nor even as well appreciated 
in industry as a whole as it appears its 
merits justify, a recounting of the 
methods used and results obtained is 
expected to be somewhat interesting. 

Investigation by refining companies 
into their plant equipment for the pur- 
pose of safeguarding life and property 
is, of course, not new. In fact, many 
of the refining companies have made 
especial study of their equipment in 
cracking stills, which involves not only 
material, but also design and surface 
inspection. It is now widely and well 
known by oil companies that in using 
the cracking processes, the temperature 
required being around 700 degrees 
Fahrenheit or higher, is such that the 
strength of steel might be better. This 
is, of course, a matter of importance 
because of the fact that when the steel 
used as part of a container is subject- 
ed to an internal pressure of approx- 
imately 100 pounds per square inch, 
any flaws in the steel or any particular 
lack of strength in it, caused by thin- 
ness or other factor, will merely mag- 
nify the hazards of operation, which 
hazards under the best of conditions 
are sufficiently high. 

It is now widely recognized that of 
all the parts of a refinery cracking 
unit, probably the weakest point is in 
the heater or in the shell surface if it 
heated directly. The cracking still is 
composed of a shell of boiler construc- 
tion which holds the bulk of the oil be- 
ing treated at a given time. The oil con- 
tained in the shell is heated either by 
application of furnace gases directly to 
the shell or it may be heated by pass- 
ing the oil from the shell through steel 
tubes arranged within a furnace which 
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Mathieson Hypochlorite Process 
and Mathieson Chemicals 


i. Mathieson Hypochlorite Process is steadily gaining favor 
among oil refiners and is now in successful operation in a number 
of plants throughout the United States. 


The refining of gasoline and kerosene with Hypochlorite involves 
no expensive changes or additions to existing equipment and shows 
many distinct advantages over the long-established acid-alkali treat- 
ment. The Hypochlorite of Lime solution, which is made up at the 
refinery from liquid chlorine, presents no difficulties in its preparation 
or in its final disposal after use. 


Our extensive facilities for the production and transportation of 
Liquid Chlorine enable us to give the best of service to all refiners 
using our process. We also produce and market direct to the petro- 
leum industry the following standard chemicals: Caustic Soda, in solid 
form and in tank cars of liquid solution of any desired strength up to 
50% Sodium Hydroxide; Bicarbonate of Soda, for all foam type fire 
extinguishers; Bleaching Powder, sometimes used in making up hy- 
pochlorite solutions; Soda Ash, Anhydrous Ammonia and Agua Am- 
monia. Quotations and shipping points gladly given on request. 


Tc MATHIESON ALKALI WORKS Yc 


250 PARK AVE. NEW YORK CITY 
PHILADELPHIA CHICAGO PROVIDENCE CHARLOTTE 






Caustic Soda~Liguiad Chlorine — 
Bicarbonate of Soda ab < 
rate Anhydrous Ammonia 


So0a Ash ~ Bleaching Powder 
Modified Virginia Soda 
Agua Ammonia _ 


| * 


(Deal Direct with the Manufacturer 
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may not be in proximity to the crack- 
ing shell. The heater, which in ordi- 
nary parlance, consists of the steel 
tubes within the furnace, are connect- 
ed to the shell proper by unusually 
heavy piping and cast steel fittings. Of 
steel construction also are the acces- 
sories to the shell, such as man-holes 
and vapor domes. Such stills hold 
anywhere from 50 barrels to as high as 
1000. 

The heater and the shell surface—if 
the latter is heated directly—tend -to 
become internally coated. The deposit 
formed on these surfaces consists of 
pitches and carbon formed with the 
decomposition of the oil cracked, and 
this coating has a tendency to act as 


an insulator. This in turn causes a 
weaknening of the steel wall through 
overheating. The possible results in- 
clude failure of the steel itself and 
the discharge of the entire contents 
into the firebox. The results are some- 
times disastrous in the extreme. 


Extent of Study 

It was with this consideration as a 
background, and to prevent the possi- 
bility of such failures of the heating 
surface, that the Sinclair Refining Com- 
pany made an exhaustive study of the 
heater tubes in the course of its in- 
vestigation of steel. This work in- 
cluded the studying of the. tubes, both 
before and after service. Physical tests 








ORTH American car-leasing 
service is always prompt, al- 


ways efficient and always depend- 
able. A large fleet helps to assure you 
of the type and capacity of care that 
you need. Frequent inspection and 
repairs in our own big shops guar- 
antee first-class condition on 


arrival. 


In the Chicago and Tulsa 


switching 


districts North 


American maintains bulk and 
loaded-car storage —it will 
pay you to investigate. 


At Tulsa, Coffeyville and 
Chicago we operate car re- 
pair shops capable of taking 


care of any job from letter- 
ing to complete overhauling. 
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were conducted, and also chemical and 
metallographic analysis had a part in 
the examination. Minute tube inspec- 
tion, including types of various size 
and gauge, was made of the wear and 
tear, both internal and external, under 
varying conditions. The study also in- 
cluded transfer of heat from furnace 
gases to the tubes. The qualities of 
the steel in the heater, its rate of wear 
and probable life now are factors very 
well known to the company’s staff of 
engineers. Although a few fires have 
occurred, due to tube failures at the 
start of operations in the refining proc- 
esses, the company has not experienced 
any such misfortune for some years. 
In addition, the company has had the 


, Satisfaction of seeing the lives of its 


heaters extended to three to four times 
that previously experienced. 

However, that work does not cover 
any possible hidden defects in the steel 
itself. A similar study on the rolled 
steel in other parts of the still has 
been carried on, and the results have 
included the increase of the safety ele- 
ment, improvement of design and the 
lengthening of life. That study is still 
being carried on. 

Such rolled or drawn steel is, be- 
cause of their methods of mannufac- 
ture, considerably more compact in tex- 
ture than are steel castings. However, 
barring slag inclusions and faulty joints 
that may have escaped detection in reg- 
ular inspection, they are considered as 
being steels of uniformly good 
strength, and their life can be deter- 
mined as a factor of their thickness, it 
is said. But such is not the case with 
cast steel. Experienced users have 
said that there is no such thing as a 
perfect casting. It is said that poros- 


ity in varying degree may be present 


and inherent, entirely escaping the av- 
erage, ordinary, physical inspection, 
and even in most places where they 
may be discernable, they have been 
welded so that the inspector is not 
aware of their presence. The Sinclair 
company has for some time been seek- 
ing to locate or develop some means 
of making a thorough study of the 
steel castings used by it and, although 
there has been close factory inspection, 
difficulties in operation with castings 
continue to appear, according to the en- 
gineers. 

Following experimentation with the 
use of x-ray examination of steel cast- 
ings in the laboratories of the Water- 
town. Arsenal, Watertown, Mass., it 
was thought such a method showed 
promise of virtually permitting the 
looking through of the casting, and un- 
covering such internal defects as in- 
clusions, porosity and cracks. The Sin- 
clair Refining Company consequently 
was able to use this method and it is 
stated that the defects its engineers 
were able to find in this manner were 
fully as dangerous as, or possibly more 
dangerous than, many discovered in the 
ordinary way. 

Broader Use 

The investigation then was broad- 

ened and a definite study of casting 
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Th Ve t 6 "Drop Forged 
Central Stations and modern Industrial Power plants are steadily ad- 
vancing in the use of steam at higher pressures and temperatures. With 
temperatures of 750° and pressures of 600 pounds and higher, special 


designs of valves and fittings are automatically demanded. Vogt forged 
open hearth steel valves and fittings fully meet these extreme conditions 


of pressures and temperatures. 


Complete information regarding Vogt Drop Forged 
Steel Valves and Fittings is yours for the asking. 


HENRY VOGT MACHINE Co. 


INCORPORATED 
LOUISVILLE, HY. 
New York Chicago Philadelphia Dalias 


Manufac s ¢&: DROP FORGED STEEL VALVES AND FITTINGS, OIL REFINERY EQUIPMENT, WATER 
TUBE AnD ‘HORIZONTAL RETURN TUBULAR BOILERS, ICE MAKING AND REFRIGERATING MACHINERY. 
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defects was undertaken. This was _ fects and to permit of an ideaastotheir teen. The pictures were of various 
done because the study up to that time mature. An x-ray was made first of sizes, being 5x7, 8x10 and 14x17 
indicated that foundries were doing castings in an ordinary phase. Later to inches, depending upon the size and 
their utmost and that no amount of get more complete information the contour of the portions to be radio- 
rigidity in inspection could insure’ castings were cut through some of the graphed. The average area covered in 
sound castings. It appeared to the defects. The inclusions shown up by each picture was approximately 64 
Sinclair company that it would serve this method were picked out and an- square inches. The thickness of the 


itself and also serve other casting-using 
industries as well as the foundries, by 
making a study of casting defects to 
the end that the defects might be re- 
moved by improved methods of man- 
ufacture rather than by increased rigid- 
ity of inspection. 

The tests which were planned to re- 
veal defects and correlate them with 
probable causes were such that x-ray 
was depended upon to indicate the de- 


alyzed. Following this the section was 
radiographed and later eteched by boil- 
ing in a solution of hydrochloric and 
sulphuric acids. This treatment devel- 
ops cracks, cavities, spongy areas and 
differences in metal texture. In many 
cases cracks too fine to be revealed by 
x-rays and by surface inspection are 
developed thus. The number of x-ray 
pictures taken varied with the castings, 
but the average number was _ seven- 









The Brown Instrument 
delphia. This is : 
Watch for those following. 


strument upkeep?” 


We believed that oil men themselves could best answer these and 
similar questions regarding the use of instruments, so we sent a printed 
i Every other week for some months to come, we shall 
present in this column, “The Look Box” one of the questions and give 
a digest of the answers which were furnished by the largest as well 
In this way you can, as an operator, get a 
cross section of the opinions of other refinery men on recording instru- 


questionnaire. 


as the smallest refineries. 


ments. 


Watch this column and remember that at no 
obligation to you our representative will call, or we 
will send a quotation and catalogs if you will write 


Published monthly for practical oil men by 
Company of Phila- 
the FIRST of a Series. 


Announcement 


107 refiners have answered your 
questions about instruments 


“Do still men object to being checked up by instruments? What is 
the average life of a recording pyrometer? Of a recording thermome- 
ter? Do you regulate your stills by the actual temperatures shown, or 
are temperatures considered relatively? What is the cost of your in- 











us details of your installation. 


Address—The Brown Instrument Company, 4537 Wayne Avenue Philadelphia. Pa., or 
one of our district offices in New York, Boston, Pittsburgh, Detroit, Chicago, Birming- 
ham Houston, Tulsa, Denver, Salt Lake City, San Francisco, Los Angeles, or Montreal. 




















sections radiographed varied from one- 
half to three inches, and the castings 
weighed from 65 to 1400 pounds. In 
one casting of average size 63 per cent 
of the metal surface was actually cov- 
ered by the radiographs, but the aver- 
age was probably from 30 to 50 per 
cent. Vital sections were, of course, 
more closely inspected than sections 
of lesser importance. This is the usual 
procedure in the x-ray laboratory, the 
number of pictures taken depending 
upon the information desired. 


Results Classified 

The results of the various tests in 
which the defects were classified by de- 
fects into eight sections, including off- 
set cores, chaplets, gas pockets, inclu- 
sions, pipes, spongy metal, cracks and 
welds. 

The offset cores represent a defect 
said to be found too frequently in cast- 
ings, and x-rays are not needed to de- 
tect this condition. The defect is seri- 
ous because the thin well is much 
weaker than designed. 

Chaplets are metal supports placed 
in the molds to hold the core in posi- 
tion. The supporting stem is usually 
small and terminates in flat metal 
heads, which press against the wells of 
the mold and core. Sometimes a piece 
of relatively thick cold-rolled steel is 
used, when the metal does not fuse. 
Usually a layer of oxide separates the 
chaplet from the rest of the metal. 
Even in a properly designed chaplet 
the metal seldom fuses completely. On 
account of the uncertaintly of fusion. 
chaplets should be avoided where pos- 
sible in pressure castings, the Sinclair 
observations indicate. 

Gas is said to be responsible for a 
majority of the cavities in steel cast- 
ings. The cavities are usually bright 
on the inside except that they may con- 
tain some sand and a deposit of car- 
bon. Sometimes they contain iron ox- 
ide. The condition of the casting may 
be greatly improved by the elimina- 
tion of gas; the pipes and the spongy 
center may remain, but the pipes will 
be smaller and the sponginess less pro- 
nounced. 

Most castings contain a_ certain 
amount of sand, although it is negli- 
gibly small in some cases. In many 
cases, where the occurrence is extreme- 
ly large, it is serious, and is very diffi- 
cult to detect under ordinary examina- 
tion. Slag inclusions resemble sand in 
the x-ray and both resemble gas pock- 
ets. 

Pipe Defects 

The defect of pipes is to b expected 
in most castings, and 1s caused because 
metal contracts as it freezes from liquid 
and tends to form cavities. They may 
be important or unimportant, depend- 











Don’t Guess— Be Sure 


The only reason any other than 
the Dubbs Cracking Process 1s used 
lies in the fact that someone thinks 
it is good 

You do not have to guess at the 
best process for your use You can 
know the right process if you make 
the right investigation 


The right process 1s one that will 
crack any type of oil or any fraction 
of the crude, producing the largest 
possible yields of gasoline at the low- 
est cost per gallon 


That 1s the Dubbs Process 


Universal Oil Products Company 
Owners of the Dubbs Process 
310 South Michigan Ave 
Chicago I]linois 
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Foxboro Thermometers installed on stills, Rio Grande Refininz Co. 


Big Refiners Choose 
Foxboro Thermometers 


The big refineries of the country 
seem to be agreed on one item of 
equipment—they install Foxboro 
Recording Thermometers on their 
stills. 

The photograph of the five Fox- 
boro Recording Thermometers in- 
stalled on shell type stills, 7500 
barrel daily capacity, at the Rio 
Grande Refining Co., Vinvale, Cal., 
is a case in point. 

These instruments furnish accu- 
rate minute to minute information 


of what is happening in the stills. 
Foxboro charts form a permanent 
record of plant operation. 

The actuating movement of 
these instruments—the improved 
helical tube—remains accurate at 
maximum chart range and will not 
set, split or crack even when sub- 
jected to excess temperatures. An 
accuracy within one per cent of 
total chart range is guaranteed. 

Write for more detailed infor- 
mation about Foxboro Thermom- 
eters. 


THE FOXBORO CO., INC. 


Neponset Avenue, Foxboro, Mass., U. S. A. 
205 South Cheyenne Avenue, Tulsa, Okla. 
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irg upon their location and position. 
Unfortunately, they frequently occur 
in connection with gas pockets and 
serve to connect these pockets. In such 
cases they are, of course, sources of 
danger. They are dangerous in any 
place where the cavity is large relative 
to wall thickness. 

Liquid steel is rather viscous and 
becomes more so approaching solidifi- 
cation. Due to this fact the flow in 
any given section to take up shrinkage 
is imperfect. In consequence, there is 
a tendency for fine capillary cavities to 
occur in the portion of the metal last 
to solidify. This causes a spongy tex- 
ture in the metal at the center of the 
section. The cavities appear frequently 
in radiographs taken perpendicular to 
the surface as irregular lines that sug- 
gest cracks. Where, as frequently hap- 
pens, gas gets into this spongy metal, 
these cavities are enlarged and the 
porosity considerably increased. Gas 
vents sometimes connect the internal 
spongy material with the inner and 
outer surfaces, giving rise to weeps 
during hydrostatic tests. In castings 
subject to erosion and corrosion the 
spongy interior metal wears rapidly 
after the tough surface skin is worn 
through, thus materially reducing the 
life of the casting. 

Shrink Cracks 

Shrink cracks are those occurring 
after metal solidification. On account 
of the fact that castings often have 
sharp corners and angles, the thick 
and thin sections, stresses are set up 
in the metal due to unequal rates of 
cooling in adjacent sections. These 
stresses may exceed the tensile strength 
of the metal and cracks are tormed. 
Cracks may be formed also by hard 
cores that set up stress on flanges or 
other protruding members. When 
cracks appear on the surface they usu- 
ally are welded. Unfortunately they 
do not always appear on the surface or 
else appear on an inner surface where 
they are not visible to the inspector 


-Shrink cracks caused by unequal rates 


of cooling often result in a system of 
branching cracks. Of this system only 
the main crack is apt to appear on the 
surface. The main cracks would nor- 
mally be welded, but this does not 
remedy the defect because there is still 
a network of subsurface cracks. There 
is no certain remedy for cracks, the 
engineers feel: they must be prevented. 
Due to the fact that such cracks are 
often caused by the sharp juncture of 
thick and thin sections, in many cases 
it will be found difficult, it is believed, 
if not impossible, to overcome by the 
use of bonding brackets or chills. 
Where the cracks are caused by hard 
molds or cores, of course, the remedy 
is obvious. 
Welding Defects 

Poor welding is the last classifica- 
tion of the defects. Cracks should not 
be welded, they should be prevented, 
say the engineers, in the same manner 
that a sick person should not be cured, 
but should be kept in good health. 
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Besseymer & Yerkes plant at Newport 


Field Plant Proves Profitable For 
California Operators 


Los Angeles, Calif—The small shal- 
low heavy oil field at Newport Beach, 
in Orange, Calif., is proving to be 
profitable to the operators, as the oil, 
ranging around 10 to 12 gravity, is 
proving good for road oil, with some 
lubricating stock and a small distillate 
content. Much of the oil as produced 
is wet, or rather has a water content 
that has been bothering the purchasers. 

Beesemyer & Yerkes have a small 
lease upon which they drilled seven 
wells, the last completion being good 
for 100 barrels daily of 10-gravity oil. 
The presence of water caused John A. 
Yerkes to decide that a small refining 
plant would be a profitable venture. 
They erected a small plant, which is 
used largely as a dehydrating plant, but 
can be used to a greater extent when 
necessary. 

The plant consists of two 250-barrel 
welded tanks covered with 1% inches 
of asbestos, heat exchanger, boilers, re- 
tort and blow tank. The Newport crude 
on test shows a content of 25 per cent 
of distillates 28 gravity, 20 per cent lu- 
bricating stock, and the rest asphalt. 
When raised to 350 to 400 degrees, wa- 
ter is boiled out and light distillates 
separated. ' 

The crude oil is pumped from the 
Storage tank to asbestos-covered tanks 
through jacketed lines which use the 
exhaust steam, thus raising tempera- 
ture to about 150 degrees, to asbestos 
tank, retaining this temperature almost 
perfectly, and drops out most of the 
free water. The oil is then pumped 
through heat exchanger, which raises 
temperature to 250 to 300 degrees. It 
then enters the retort, consisting of 
42 two-inch coils 16 feet in length. The 
use of the two-inch is said to be ad- 








a 
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vantagecus because of the velocity at- 
tained, which carries with it any sedi- 
ment. In retort, temperature is raised 
to 350 to 400 degrees, which tempera- 
ture vaporizes all water and approxi- 
mately 10 per cent distillate. 

Oil and vapors are then pumped into 
blow tank of large capacity, the resid- 
uum leaving the blow tank from bot- 
tom and is pumped through heat ex- 
changer and then through jacketed line 
to the tank cars at loading rack near- 
by. The vapors of water and distillates 
pass out of the top of the blow tank 
and into condenser box consisting of 
two-inch, three-inch and _four-inch 
coils, and the condensed water and dis- 
tillates are dropped into settling tank 
when water is drained off and distil- 
lates are pumped to fuel tank. 

The distillates are used at this time 
for fuel for various purposes around 
the plant, under retort and boiler. 

The road oil is now being sold at 
$1.40 a barrel, 15 cents above the Stand- 
ard posted price for oil of similar 
gravity. It is claimed that the New- 
port crude makes the best road _oil 
produced in California, and later it is 
expected’ that a fair grade of lube can 
be made from the crude. 


Pierce Adds Equipment 
New topping and cracking units have 
been put in operation by the Pierce 
Petroleum Corporation at its Sand 
Springs plant. The topping stills have 
capacity of -6000 barrels daily, while 
four Cross cracking units have charg- 

ing capacity of 4000 barrels daily. 
With the’ completion of improve- 
ments in the lubricating plant, this 
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company will complete improvements | 

{ 
that have been under way for several | 
months. ( 


INDICATING + RECORDING + CONTROLLING 


Testing Apparatus 











Clex eland Open Flash Tester No. 1755A 


A convenient complete test for 
determining the flash and fire 
test of lubricating oils. De- 
signed to meet the specifica- 
tions of the American Society 
of Testing Materials and the 
Inter Departmental Specifica- 
tions Committee on Petroleum 
Products. Includes many im- 
provements in style and design 
Over any instrument of this 
type previously offered on the 
market. 


Refiners and Oil men are re- 
quested to write for the latest 
Freos Catalog of Temperature 
Instruments for the oil refinery 
and laboratory. A new one 
has just been printed. 


Taylor /nstrument Companies 
Rochester, N. Y., U. S. A. 
Canadian Plant, 110-12 Church St., 
Jos Bidg., Toronto 
There is a Jyeos or Zar Temperature 


Instrument for Every Purpose, - 
354 
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BY STAFF REPRESENTATIVE 


yy RECENT REFINERY PATENTS 








Washington, D. C.—The following 
patents of interest to the refining in- 
dustry were granted by the United 
States Patent Office during the month 
of June: j 

No. 1,539,968, granted June 2 to 
Charles F. W. Tabler, Tampico, Mex- 
ico, for a gas separator apparatus con- 
sisting of a centrifugal separator adapt- 
ed to be connected to a source of sup- 
ply of oil-laden gas, a pump connected 
with the outlet end of the separator for 
withdrawing the condensed 
of the gases and for placing said por- 


portions ' 


tions and lean gases under greater 
pressure, a centrifugal separator con- 
nected with the discharge end of the 
pump for receiving the condensed por- 
tions and gases to cause separation of 
discoloring matter from the condensed 
portions, cooling coils connected with 
the outlet of the second centrifugal 
separator, a vertically disposed drum 
connected with the cooling coils in 
which a predetermined level of water is 
adapted to be maintained and through 
which the condensed portions and the 
gases may be passed, a refrigerating 


For the Refinery 


W* serve both the producing and refining sections of 
the oil industry. Large and thoroughly equipped 
foundries and machine shops enable us to do almost any 
kind of repair work and to build special machinery 
—in addition to the items we make and carry regularly 


in stock. 


Here are a few of the things on which we shall be 


glad to quote: 


Brake Shoes 
Plate Work 
Tanks 


Regular and Special Refinery Equipment —_ 


Gray Iron Castings 
Sheets, Beams and 
Structural Steel 


Smoke Stacks 
Reinforcing Bars 
Centrifugal Pumps 


Boiler Cleaners 


Dome Covers and Outlet Caps are 
sort of a hobby with us 


Rig Irons 
Sucker Rods 


Sand Reels 
Pump Rigs 


Every sale is backed by service. 
Write, wire or telephone. 





Western Iron and Foundry Co. 


Wichita, Kansas 





chamber enclosing the drum, a centrif- 
ugal separator connected to the top of 
the drum, a refrigerating chamber em- 
bracing the last-mentioned separator, a 
pipe connecting the two refrigerating 
chambers, a tank adapted to receive the 
condensed gasoline under pressure, a 
valved connection between the storage 
tank and the last-mentioned refrigerat- 
ing chamber whereby the gasoline un- 
der pressure is allowed to escape to 
and expand in the refrigerating cham- 
ber for cooling the last-mentioned cen- 
trifugal separator and the drum in 
which the gases are washed. 

No. 1,540,218, granted June 2 to Wil- 
liam T. Maloney, Olean, N. Y., for a 
process of refining mineral oils which 
consists in exposing mineral oil to the 
action of an oxygen containing gas to 
oxidize the sludging components, and 
adding an alkaline reagent to precipi- 
tate the oxidized substances. 

No. 1,540,541, granted June 2 to Wil- 
liam E. L. Calvin, San Francisco, Calif., 
assignor of one-half to Joseph Vellone, 
San Francisco, for an oil-gas-making 
apparatus consisting of a plurality of 
vertical vessels, each having a grill par- 
tition dividing the vessel into upper 
and lower chambers, the said lower 
chambers cross-connected by a gas- 
making and fixing passage having a 
gas outlet, checker brick in said cham- 
bers and in said passage, a valve con- 
trolled air inlet to and a valved outlet 
from the top of each upper chamber 
and steam and oil spray nozzles in each 
of the upper and each of the lower 
chambers. 

No. 1,540,764, granted June 9 to Wal- 
ter M. Cross, Kansas City, Mo., as- 
signor to Gasoline Products Company, 
New York City, for an apparatus 
for treating petroleum oils, consist- 
ing of means for fractionally distilling 
the oil, having separate condensate col- 
lecting means, means for reducing the 
lighter fractions of a gasoline-like char- 
acter, a draw-off line for tarry residual 
products from the fractional distilling 
means, and means whereby the tardy 
residual products are combined with 
the the higher boiling point fractions 
from said distilling means, a pressure 
distilling means for cracking said high- 
er boiling point fractions and residual 
products from the fractional distilling 
means, comprising a heating element, a 
reaction chamber connected thereto 
whereby the higher boiling point frac- 
tions and residual products may be sub- 
jected to the converting reaction of 
temperatures and pressures regulated 
to produce conversion of the whole oils 
while in substantially liquid phase, 
means for returning the synthetic prod- 
ucts from the cracking means to the 
initial distilling means for redistillation. 

No. 1,540,929, granted June 9 to S. 
Philip Coblentz, Baytown, and Stewart 
P. Coleman, Corpus Christi, Texas, as- 
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Company of Texas, for a process of 
treating a hydro-carbon oil which con- 
sists in subjecting the oil to treatment 
with acid, separating the acid sludge, 
producing an emulsion of the oil with 
a salt solution and subjecting said 
emulsion to cataphoretic action. 

No. 1,540,934, granted June 9 to Gus- 
tav Egloff and Harry P. Benner, Inde- 
pendence, Kan., assignors to Universal 
Oil Products Co., Chicago, for an ap- 
paratus for cracking oil, consisting of a 
furnace, a plurality of heating tubes for 
heating the oil to a cracking tempera- 
ture, expansion means communicating 


with the heating tubes comprising a 
plurality of communicating tubes of 
gradually increasing diameter, and 


means for taking off vapors and sepa- 
rate means for taking off residue from 
the expansion zone. t 

No. 1,540,693, granted June 9 to 
Charles F. W. Tabler, Tampico, Mex- 
ico, for a process for extracting gaso- 
line from gases, which comprises cen- 
trifugally separating and eliminating 
the greater and dry portion from the 
heavier portions carried by said gases 
under low pressure, increasing the 
pressure of the concentrated gases and 
again centrifugally separating and elim- 
inating discoloring matter from the 
gases, washing and cooling said gases, 
further chilling said concentrated gases 
while centrifugally separating the gaso- 
line and foreign matter from the re- 
maining gases, expanding the separated 
gasoline for chilling the concentrated 









durability. 


EMPIRE oil meters are easy to install, simple to care for, 
and are unsurpassed for cheapness of maintenance and 


Send for fully illustrated descriptive 
circular, No. 110-R 


NATIONAL METER COMPANY 


299 Broadway, New York, N. Y. 


gases and gasoline when being washed 
and during the final stages of the cen- 
trifugal separation of the gasoline from 
said gases. 

No. 1,540,986, granted June 9 to Hi- 
ram J. Halle, Chicago, assignor to Uni- 
versal Oil Products Co., Chicago, for 
(1) a process of distilling oils consist- 
ing in heating oil to a cracking temper- 
ature, in directing the same to a vapor 
chamber, in causing the oil to travel in 
a spiral path over surfaces in said va- 
por chamber prior to its discharge, and 
signors to Humble Oil & Refining 
in discharging vapors from the vapor 
chamber, in discharging oils after pas- 
sage over said surfaces from the cham- 
ber, and in regulating the quantities of 
oil discharged from the chamber to 
regulate the depth of oil maintained 
therein; and (2) for an apparatus for 
distilling oils, comprising a _ heating 
chamber, means for feeding oil thereto, 
a vapor chamber in communication 
with a spiral passageway gradually 
leading from the circumference to the 
center thereof, means for discharging 
vapors from the vapor chamber, and 
means for discharging liquid oil from 
the center of said chamber. 

No. 1,541,135, granted June 9 to lo- 
seph H. Ginet, Denver, Colo., for ;. re- 
tort for treating shale and the like, 
having a bottom, a plurality of shovels 
adapted to sweep successive zones of 
the retort, means carried by each of the 
shovels adapted to deflect material 
therefrom into the zone swept by the 


OIL METERS 


The EMPIRE is the famous oscillating piston meter, which 
has made such an enviable record for lasting accuracy in 
refinery processes and other exacting service. 


The oscillating piston design of the EMPIRE is different 
from that of every other type of oil meter. 
meter of this design made in all sizes, from %” to 6”. 


It is the only 
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next adjacent shovel, comprising an ad- 
justable side guide. 

No. 1,541,140, granted June 9 to AI- 
fronce H. Heller, Berkeley, Calif., for 
a process of producing low boiling 
point hydro-carbon oils from high boil- 
ing point hydro-carbon oils, which 
comprises passing liquid oil to be 
treated progressively through a plural- 
ity of pipes connected in series and 
mounted for rotation, and subjecting 
the oil while in the pipes to a heat 
treatment sufficient to effect cracking 
within at least some of the pipes. 

No. 1,541,210, granted June 9 to Car- 
bon P. Dubbs, Wilmette, Ill, assignor 
to Universal Oil Products Co., Chi- 
cago, for an apparatus for distilling 
hydro-carbon oils, consisting of a heat- 
ing means whereby the oil is heated to 
a vaporizing temperature, a vapor 
chamber in communication therewith, 
a vapor discharge line from said cham- 
ber, a residual discharge leading there- 
from, and an injector nozzle disposed 
within said chamber and terminating 
at the entrance of the residual dis- 
charge, and means for feeding liquid oil 
through said nozzle to maintain the 
discharge from the vapor chamber free 
of residual carbon. f 

No. 1,541,274, granted June 9 to 
Harry Franklin Perkins, Port Arthur, 
Texas, for a process of distilling frac- 
tions or “cuts” of petroleum oils, which 
comprises producing vapors of the oils 
to be distilled, transmitting said vapors 
in a tortuous pathway through a metal- 
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lic packing of material freely conduct- 
ing heat and positively maintained at 
the temperature near but somewhat 
above the end point of the cut to be 
made, then through a similar device 
maintained at a temperature within 6 
degrees Fahrenheit of the end point of 
the cut to be made, and finally con- 
densing residual vapors to afford such 
cut. 

No. 1,541,514, granted June 9 to Wil- 
bur G. Laird, New York, assignor to 
Henry L. Doherty, New York, for a 
process of absorbing hydro-carbon va- 
pors from natural gas, comprising 
passing an absorbent liquid horizon- 
tally as a thin layer of foam and forc- 


ing natural gas through the layer of 
{ 


foam. 
No. 1,541,553, granted June 9 to Gus- 


tav Egloff and Harry P. Benner, Inde- 
pendence, Kan., assignors to Universal 
Oil Products Co., Chicago, for an ap- 
paratus for cracking oil, consisting of 
a heating coil disposed within a fur- 
nace, an expansion chamber in com- 
munication with said coil receiving 
heated oil therefrom, a_ receptacle 
adapted to contain a supply of cool oil 
and valve control connections between 
said coil and said expansion chamber 
and receptacle whereby the passage of 
oil to the expansion chamber may be 
discontinued and a local circulation of 
oil through the coil and receptacle ef- 
fected to cool the heating oil. 

No. 1,541,697, granted June 9 to 
George Frederick Forwood and John 
Gilbert Taplay, London, England, as- 
signors to United Kingdom Oil Co., 
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Southwestern Heat Ex- 
changers have been adopt- 
ed as standard equipment 
in many of this country’s 
largest and best equipped 
refineries, due to the fact 
that they deliver the high- 
est ratio of heat transfer 
per square foot of surface, 
with a _ correspondingly 
high efficiency. 





The simplicity of design, 
all steel construction and 
ease of operation, with a 
minimum amount of re- 
pairs and attention, are 
advantages which refin- 
ery men appreciate. 


We design and build com- 
plete absorption plants and 
refineries. 


Write for Catalogue R 





SOUTHWESTERNENGINEERINGCO. 


S ANSELeS. “les Calif 

















Ltd., London, for a process of treating 
hydro-carbon' oils, having boiling 
points of 140 degrees C. or more, to 
obtain an oil or spirit suitable as motor 
fuel, consisting in atomizing the oil in 
a retort, mixing the same with water 
vapor or steam passed into said retort 
from a different direction to that at 
which said oil is introduced, passing 
the mixture over carbon in a light po- 
rous form maintained at a temperature 
varying from 550 degrees C. to 950 ¢-- 
grees C., according to the boiling point 
of the oil, the vapor of which is being 
treated. 

No. 1,541,905, granted June 16 to Jo- 
seph George Davidson, Pittsburgh, Pa., 
assignor to C. H. Conner, New York, 
for a method of cracking oils with in- 
ternal electrical heating of the oil, 
which comprises supplying the current 
initially through nuclei resistors and 
cavsing the resistors to build up by 
carbon deposits thereon during the 
cracking operation, regulating the elec- 
tric current and decreasing the voltage 
as the cross-sectional area of the elec- 
tric resistors increases; and an appa- 
ratus for cracking oils, comprising an 
oil-crackirg still having a plurality of 
small nuclei resistors therein, detach- 
able means for supporting said resist- 
ors, means for supplying alternating 
current to said resistors comprising a 
plurality of insulated leads introduced 
through a single opening in the still, 
and said resistors being spaced apart 
to permit the building up of carbon 
thereon progressively during the crack- 
ing operation until large massive resist- 
ors are formed by such deposit. 

No. 1,543,750, granted June 30 to 
Henry Cooney, Sugar Grove, Ohio, for 
a process of obtaining blended gaso- 
line, which comprises compressing nat- 
ural gas having a gasoline content, 
first to a stage of compression, cooling 
the same sufficiently to produce a low 
compression condensate, further com- 
pressing the remaining gases and va- 
pors to a substantially higher stage of 
compression, cooling the gases and va- 
pors sufficiently to liquefy a second 
condensate passing at least a portion 
of such second condensate, and the 
final gases after substantially lowering 
their pressure, in heat-conducting rela- 
tion with a mixture comprising straight 
run gasoline, and at least a portion of 
said first condensate, and withdrawing 
any residual vapors from said the last- 
mentioned opcration into the gas-com- 
pression system. 

No. 1,543,831, granted June 30 to Car- 
bon P. Dubbs, Wilmette, IIl., assignor 
to Universal Oil Products Company, 
Chicago, for an appartus for treating 
hydro-carbons, comprising the combi- 
nation with a heating coil, of a vapor- 
izing coil of larger diameter than the 
heating coil, and adapted to be treated 
to a temperature at or above that main- 
tained in the heating coil, a pump and 
connections to the heating coil for 
causing a local circulation therein, and 
another pump connection to the vapor- 
izing coil for causing a local circulation 
in said coil. 
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EFFICIENCY FROM CRACKING STILLS 


Results from Clean Tubes 


ROTO TUBE CLEANERS 


Direct Inquiries to— 


fhe Rote Cox 


HARTFORD, CONN. 
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Feed him 
FRESH -COOL-AIR 


—and he’ll work with greater ease, comfort and safety. 


The M-S-A Standard 


HOSE MASK 


Supplies a continuous stream of fresh air to workers in 
Tank Cars, Oil Tanks, or in any confined gaseous space. 


Send for Bulletin No. 99F for complete information 
on this and other types of Hose Masks 








. ‘ , Standard for the 
Hine Safety ) Appliances Co. American Gas 


Braddock Ave&Thomas Blvd. Pittsburgh, Pa. Association 
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Balance Your Sti// i fficiency 
Against 


Absorber Efficiency 


BY USING 
The R. S. Control Apparatus 
FOR 


Absorption 
Gasoline Plants 


Manufactured by 


The Refinery Supply Co. 


4th and Detroit Sts., 
TULSA, OKLAHOMA 





























Cracked Residuum 






CONVERTED — BY SUSPENSION — INTO COM- 
MERCIAL PRODUCT ASPHALT AND 
BITUMEN EMULSIONS 


Basic United States Patent No. 1,523,632 
Basic Canadian Patent No. 244,685 









Applications for Process Plants sent upon request. Lab- 


oratory tests and demonstrations free of charge. 






Premier Mill Corporation Geneva,NewYork, U.S.A 


For countries other than U. S. and Canada, address Burt Boulton & Haywood, Ltd., Silvertown, London, England 
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California Refineries Turn To 
Cracking Process 


To date 51 cracking stills have been 
installed in California refineries, 49 of 


which are high-pressure liquid phase 
type, while 11 stills are in a manner 
used for experimenting in running 


California crudes and are semi-liquid 


semi-vapor low types. 
These stills 


ready for service, but few of them are 


pressure 
installed 


and 
mentioned are 
running. 

The 
pleted the installation of 35 cracking 
stills, Black type, high-pressure liquid 
phase, and these stills should be in op- 
eration some time in July, very likely 
around the middle of the month. The 
stills are being placed in the Los An- 
It is understood that the 


Pan-American has about com- 


geles plant. 
Shell Company is installing 
Dubbs stills at its Los Angeles plant, 
although officials of the Shell Com- 
pany do not care to talk of the instal- 


several 


lation. 

One authority late in June at Los 
Angeles expressed an opinion that 
fully 150 cracking stills will be in- 


stalled and ready for service in Califor- 
nia plants before the end of 1926, and 
this same authority said he based his 
upon the that practi, 
cally every larger plant in the 
was now either conducting experiments 
with different makes or had placed or- 
ders for stills or was negotiating. 

The California 
justing their affairs as to be able to fur- 
nish the world much of its gasoline 
during 1926 and the coming years. 
They feel that the demand for gasoline 
this summer will be only a starter to 
what can be expected next summer, 
and that the refiner who prepares to 
furnish gasoline in large quantities in 
1926 and 1927 will show large returns 
upon the investment. This is one of 
the reasons that some of the larger 
companies are not very anxious to 
greatly reduce their stocks of gasoline, 
crudes and other products from which 
gasoline can be made. 


statement tact 


state 


refiners are so ad- 


Due to the interest that is being 
Shown in the amount of gasoline 
turned out from cracking stills, the 
West Coast office of the Bureau of 


Mines last January decided to compile 
Statistics on the amount of gasoline 
made by the straight run method, 
blending of natural gasoline, and 


through cracking. The following table 
shows the division. 
California Gasoline Production 
in Gallons 
Straight 
Run. 


Natural 
Cracking Gasoline. 


January. 110,001,394 267,498 11,869,697 
Feb’ary. 102,008,023 836,708 13,571,712 
March.. 102,299,111 2,394,884 13,308,217 
April... 104,566,812 2,311,481 16,657,532 

It will be seen that the amount of 
gasoline made through cracking in- 
creased slightly more than 2,000,000 
gallons from January to April. It will 


also be seen that in January 11,869,697 
gallons of gasoline was made from nat- 
ural gasoline, against 16,657,532 gallons 
in April. A very large part of the gas- 
oline shipped out of Los Angeles har- 
bor to British consumers was a prod- 
uct made by blending natural gasoline 
with a heavy product. 

Gasoline yields by cracking vary 
from 20 to 75 per cent, according to 
gravity of crude and method used. It 
is estimated that the stills will have a 
charging capacity of 500 to 1000 bar- 
rels of crude a day. If the lowest fig- 
ure is taken as to charging capacity, 
and if 50 per cent yield is the average, 
it will be seen that during the latter 
part of next year it will be possible for 
California to turn out 1,575,000 gallons 
of cracked gasoline every day, in addi- 
tion to blends and straight run stuff. 

The California refinery output the 
first part of this year has ranged 
around 4,000,000 gallons a day, with 
very little of it cracked. 

At least one cracking process claims 
ability to crack 40 to 50 per cent gaso- 
line from fuel oil. Other processes 
may also be able to do something of 
the kind, probably in a smaller degree. 

West Coast stocks at the end of May, 
according to the American Petroleum 
Institute, were: Crude heavier than 
20 gravity and all fuel oil, 63,448,259 
barrels; crude 20 gravity and above, 
45,261,831 barrels; naphtha distillates, 
6,435,416 barrels; gasoline, 11,363,943 
barrels; all other stocks, 9,308,112 bar- 
rels; total crude and all other petro- 
leum products, 135,561 barrels. Heavy 
crude and fuel stocks have increased 
slightly better than 11,000,000 barrels 
since January 1, 1924. Light stocks in 
the same time have increased almost 
8,500,000 barrels, while gasoline stocks 
have increased about 3,800,000 barrels. 

California refiners are watching the 
eastern and Mid-Continent situation 











very closely, and they have reached the 
conclusion that California is to be 
called upon in years to come for large 
quantities of gasoline and other petro- 
leum products. 


Simms Petroleum Company 
Buys Plant at Dallas 
Dallas, Texas.—The Simms Petro- 
leum Company of New York becomes 
actively engaged for the first time in 
the refining and marketing of oil prod- 
ucts with the purchase of the Clayton 
Oil & Refining modern 
skimming and cracking plant, located 
in West Dallas. Officials of the Simms 
Oil Company, which is the Mid-Conti- 
nent district producing branch of the 
New York concern with headquarters 
at Dallas, took possession of the Clay- 
ton refinery June 10 after contracts 
were made to buy in the outstanding 
shares of preferred stock valued at ap- 
proximately $750,000 and 19,000 shares 
of non-par value common stock of the 
Clayton Company. The _ purchasing 
price will represent a cash considera- 
tion of approximately one and one- 
quarter million dollars, and delivery of 
the stock has been guaranteed. 


Company’s 


The closing of the purchase contract 
was followed by the resignation of the 
board of directors of the Clayton Oil 
& Refining Company, according to Ed- 
ward T. Moore, president of Simms, 
and a meeting will be called shortly to 


elect a new board, which will be 
largely composed of Dallas citizens, 
thereby making the refining branch 


largely a Dallas institution, with the 
old name of the refining company be- 
ing retained. 

The refinery is equipped to handle 
4500 barrels daily in the topping stills, 
and has four Cross cracking units, of 
which two are 1000 barrels each in ca- 
pacity and the remaining two are 600 
barrels capacity each. Enlargement of 
the plant is not contemplated for the 
time being, although some additional 
storage may be erected. Nine retail 
gasoline stations in Dallas were ac- 
quired by Simms in the transaction, as 
well as all crude and refined contracts 
in effect. Operation of the plant has 
not been interrupted by the change of 
owners, and its personnel will remain 
mostly intact except for the board oi! 
directors and officers. The plant is op- 
erating on Wichita-Archer County 
crude, and the supply will be aug: 
mented by production of Simms Oil 
Company in these two counties, with 
deliveries being made via The Texas 
Pipe Line Company. 
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An Authority on 
Oil Still Construction 
Says:— 


“High temperature cement 
has to a great extent taken the 
place of fire clay in recent years, 
especially where extremely high 
temperatures are required. This 
cement is applied between the 
brick in the form of a paste 
and a thin layer is spread over 
the face of the brick. After the 
furnace has been fired, this ce- 
ment unites the brick into a 
solid wall, and forms a glazed 
surface over the brick, thereby 
protecting the brick from dis- 
integrating under the extreme 
heat.” 
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Many Oil Producing and Re- 
fining Companies are using 


HYTEMPITE 


(Reg. U. S. Pat. Off.) 


because HYTEMPITE bonds 
at normal room temperatures 
and the bond extends through 
the entire thickness of wall or 
arch. 


400 pounds will lay 1000 brick 


+ 


i 
2 





HYTEMPITE is warehoused 
at or near all oil fields and in- 
dustrial centers for immediate 
delivery. 

Instruction booklet HO-109 on request. 


==QUIGLEY= 


Furnace Specialties Co., 
INCORPORATED 
26 Cortlandt St. New York 














Extracts From Refinery 
Technology 


Fractional distillation—The appara- 
tus which is seen in the accompanying 
illustration is used for the purpose of 
conducting a fractional distillation of 
crude oil. The process and apparatus 
are patented in British Patent No. 
231,686. 

The oil is passed through a succes- 
sion of heaters, each of which possess- 
es a separating device. The crude oil 
passes from a reservoir, 1, through a 
pump, 2, to a preheater, 3, and thence 
to the distillation column, 4. Super- 
heated steam is introduced through a 
pipe, 5, and the vaporized light oils 
pass through a pipe, 6, to purifying 
towers, 7 and 8. These towers are 
provided with reflux condensers at 
their upper parts. Distillates which 
have sharply defined boiling limits are 
drawn off at 11 and 12. The lightest 
fraction passes to a condenser, 9. 

Heavy oil and pitch from the tower, 
4, pass to a tank, 14, and thence to a 
heater, 16, at a higher temperature. 
The liquid is atomized in the tower, 
17, and passes down in counter-current 
to supreheated steam which is admit- 
ted at 18. Pitch is drawn off at 26, 
and all heavy oil vapors pass to the 
purifying towers, 20 and 21. The light- 























er vapors and water pass on to a con- 
denser, 22. 

Overheating of the atomized oil in 
the column, 17, is prevented by main- 
taining a body of liquid in the bottom 
due to the height of the inlet of the 
pipe, 26. The steam is admitted through 
a perforated ring, 27, so that it be- 
comes saturated with heavy oil vapor, 
and then has less coking effect on the 
atomized oil. A liquid separator, 31, 
is arranged in the top of the column. 
The heaters, 3 and 16, are heated by 
gases from the same furnace. Fatty 
acids, tars, etc., can be separated into 
their constituents in this apparatus. 

+ Ss 2 

Distilling mineral oils in stills with 
large evaporating surface.—A series of 
experiments were carried out on a lab- 
oratory scale to determine the condi- 
tions of distilling mineral oils in dis- 
tilling apparatus which is character- 
ized by possessing a large evaporating 
surface. In this case the residues that 
remain after the distillation of crude 
oil were treated. These products were 
distilled in a tower through which a 


current of superheated benzine vapor 
was passed in counter-current to the 
flow of the oil. In this manner there 
was obtained a transparent distillate 
which possessed a high viscosity and a 
high flame temperature. Petroleum, 
volume 12, pages 641 to 650. 
>= ae 


Sulphur in petroleum and petroleum 
products.—The determination of the 
percentage of sulphur in crude oil and 
in petroleum products is a matter of 
great importance and the chemist in 
the oil works is often called upon to 
make this determination. A very 
simple method is described in the 
Dutch chemical journal, Chem. Week- 
blad, 1925, volume 22, pages 98 to 100, 
and the following abstract gives the es- 
sentials of that method which we be- 
lieve will be of interest to every pe- 
troleum chemist. 

The method may be used in testing 
petroleum products generally, varying 
from gasolines and _ kerosenes_ to 
asphalt and coke. However in the case 
of gasolines and kerosenes the lamp 
method is still to be preferred. 

The method in question consists in 
burning the substance in a rapid cur- 
rent of air in a silica tube whick is 
forty centimeters long and which has 
an inside diameter of one centimeter. 
In the heated portion of the tube sev- 
eral pieces of quartz, five by five by 
two millimeters in size, are placed to 
obstruct the course of the vapors and 
promote perfect combustion. The 
substance is introduced into the silica 
tube in a porcelain boat, 72 by 6 by 7 
millimeters in size, and varies in 
amount from 60 to 400 milligrams ac- 
cording to the sulphur content of the 
substance. 

The ignited part of the tube passes 
through a sheet aluminum shield which 
is lined with asbestos, and is heated by 
a slot burner to a temperature of ap- 
proximately 900 degrees C. Ahead of 
the tube in the series of apparatus 
there is a wash bottle which contains 
a ten per cent solution of sodium hy- 
droxide, but if ammonia fumes are 
present in the laboratory this is pre- 
ceded by another wash bottle which is 
filled with a dilute solution of sulphuric 
acid. The end of the tube is coupled 
to an absorption vessel, similar to that 
of the A. S. T. M. lamp method, which 
is filled with forty cubic centimeters 
of a three percent solution of hydrogen 
peroxide. Air is drawn through the 
apparatus at a speed of one to two 
liters per minute. The boat is heated 
by another burner until the oil is vol- 
atilized, sometimes taking fire, and the 
heating is continued until the combus- 
tion is completed. The solution from 
the absorbing vessel is then titrated 
with a 1-40th normal solution of so 
dium carbonate. The operation lasts 
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twenty minutes and the results are 
very nearly concordant with those of 
the bomb estimation. 

* * * 

Determining viscosity of oils—A 
simplified method for determining the 
viscosity of oils is discussed in an ar- 
ticle, published in the German petro- 
leum journal, Petroleum, 1925, pages 


445 to 448. In this article it is sug- 
gested that in place of timing the out- 
flow of 200 cubic centimeters in an 
Engler viscosimeter, the seconds for 
the outflow of 50 centimeters be ob- 
served, and the figure multiplied by 
five, the result approximating more or 
less closely to the standard Engler 
time of outflow. In a new form of 


viscosimeter water is allowed to drop 
from a glass jet at the rate of approx- 
imately 27 drops per cubic centimeter. 
It falls into the oil contained in a glass 
vessel which is considerably wider than 
1.5 centimeters. This vessel is pro- 
vided with a thermometer and stirrer 
and is placed in a water bath for the 
purpose of maintaining the 
temperature. 

The time that is taken for the drop 
to fall a distance of ten cubic centi- 
meters is noted and is found to bear 
a more or less constant proportion to 
the Engler time of flow, except for 
viscosities of about 2 degrees Engler 
or less, where it varies greatly. The 
time that is required for making this 
determination is less than in the case 


of the Engler method. 
* * * 


desired 


Determining the tendency of oils to 
burn spontaneously. — The apparatus 
which is shown in the accompanying 
illustration and which is patented in 
German Patent No. 408,457 is for the 
purpose of determining the tendency 
and the capacity of oils to take fire 
spontaneously. This is a sort of heat- 
ing crucible in which a hole is bored. 
This hole which is seen at O is for the 


purpose of holding the oil. Another 
hole is also provided in which the 
thermometer X is inserted. The cru- 


cible is provided with electrical heat- 
ing means. 
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Oxygen is passed through the meas- 
uring bottle W and is employed for 
causing the ignition of the oil. The 
quantity of oxygen that is required for 


this purpose is thereby measured. 
ae eee 








Conversion of coal into oil—A very 
interesting article which describes the 
various methods that are employed for 
the purpose of converting coal into oil 
is contained in the Zeitschrift Verein, 
Deutsche Ing., volume 69, pages 15 to 


Comar has learned 
to depend on them 


The illustration shows a 
Columbia Recording Ther- 
mometer on the Dephleg-. 
mator in Natural Gas Plant 
of Comar Gasoline Co., 
* Stroud, Okla. Columbia 

ae Recorders have earned the 
world-wide approval of the oil industry and will be found 


in most of the important plants. 
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To turn out a perfect product at lowest cost you would 
find it of unbelievable advantage to install Columbia Re- 
cording Thermometers, Reform Dial Thermometers or 
Crescent Thermometers, on Oil Stills, Topping Stills, 
Cobre Stills, Steam Stills, Experimental Stills, Viscosi- 
meters, Flask cups, pipe lines, feed water heaters, Econ- 
omizers, etc. 


Back of the accuracy and ruggedness of American 
S & B instruments is an unseen factor—an experience 
of 75 years in making “better” instruments. 


You’d be interested in the unusual advantages of 
American S & B Instruments explained in our Catalogs 
Nos. H-16, F-16 and G-16. Send for them. 


AMERICAN SCHAEFFER & BUDENBERG Corp 


Standard Brooklyn, N..: ¥. 


Still *Boston Detroit Tulsa 
Equipment Buffalo *Los Angeles Philadelphia 
*Chicago Salt Lake City *Pittsburgh 
Cleveland *Seattle 


Columbia 
Recording 
Thermometers 























Wilson-Snyder 
Hot 0Oi1 Pumps 


1. For cracking stills handling reflux at 800° tem- 
perature with full unit pressure on suction. 

2. For cracking stills handling reflux mixtures 
with charging stock up to 550° with atmos- 
pheric or low pressures on suction. 

3. For circulating oil on pipe crude stills up to 
650°. 


WILSON-SNYDER 
PITTSBURGH, PA. 








U. S. A. 





17. High and low temperature carbon- 
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FULTON DUPLEX 
SENSITIVE VACUUM REGULATOR 


On a system discharging gases to a line, under light vacuum, it 
is sometimes desirable to maintain atmospheric pressure. 

For this purpose, we manufacture the DUPLEX VACUUM 
REGULATOR, which acts as a safeguard when used on the vapor 
lines connected to storage tanks, for the recovery of the gases, the 
purpose being to prevent the pulling of a vacuum. 





WRITE US FOR FURTHER INFORMATION 


CHAPLIN-FULTON MFG. CO. 


28-36 Penn Ave., Pittsburgh, Pa. 











| Ammonia Compressors 


Fittings and Pipe Coils 


, | Render Years of Reliable Service 


Established 1867 
1152-1162 Clinton St. Milwaukee, 





THE VILTER MFG. CO. 


great 


Compressors built in 
several types and a 


variety of sizes. 


Illustration is of a high 
speed type compressor. 





Complete Data 


on Request 





BRANCH OFFICE 


413 Com’! Bank Bldg. 


Wis. 


Houston, Texas 














Electrically Driven Centrifuges 
Hand Centrifuges 
WRITE 


WILLIAMS, BROWN & EARLE, Inc. 


Manufacturers of Laboratory 
Apparatus 
918 Chestnut St. Philadelphia, Pa. 











Mettler Entrained Combustion 
Gas Burners 
— FOR ALL — 
Purposes, Kinds of Gas, Pressures 


LEE B. METTLER CO. 


406 S. Main St. 


Los Angeles, Cal. 
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ization processes are described. An- 
other process discussed in the hydra- 
tion of the coal by means of sodium 
formate, carbon monoxide and water 
or hydrogen. The action is to cause a 
part of the coal to become fluid and the 
remainder is converted into soluble 
products. Finally there is the process 
of gasifying the coal in order to pro- 
duce water gas and this is then treat- 
ed under high pressures and tempera- 
tures in the presence of iron, filings 
impregnated with alkali which acts as 
a contact mass. A mixture of oils is 
obtained in this manner which is 
known as “synthol”. This oil boils un- 
der a temperature of 200 degrees C and 
consists mainly of a mixture of the 
higher alcohols and ketones. It is rec- 
ommended as a motor fuel in the place 
of gasoline or in admixture with gaso 
line. 
co * * 


Extraction of paraffine from crude 
oil—The processes that are known at 
the present time and used for the pur- 
pose of removing the paraffine from 
petroleum are mostly of the cold press- 
ing type. In British Patent No. 225,- 
534 there is described a variation of the 
process in which the separation of the 
paraffine is accomplished by dilution of 
the crude oil with gasoline, naphtha, 
etc. In the new process the crude oil 
is first cooled and then diluted. Such 
a procedure results in the fractional 
separation of the paraffine. 

* * * 


Tar number and tarring number of 
oils—Tar number and tarring number 
are very often confused with one an- 
other. The tar number of an oil, or 
as it is sometimes known the Kissling 
tar number after the chemist who first 
investigated the matter, is determined 
by heating the oil on the water bath 
for a period of twenty minutes with a 
liquor made from equal volumes of 
alcohol and water and containing ap- 
proximately four per cent of caustic 
soda. The mixture is stirred and the 
tarry ingredient which has been formed 
is determined gravimetrically. The 
tarring number is determined by heat- 
ing the oil to a temperature of 120 de- 
grees C while leading a current of oxy- 
gen gas though it and then determin- 
ing the tar number of the oil that has 
been “tarred” in this manner. 

Hence the tar number gives one an 
idea of the amount of tarry matters 
that are contained in the oil at any 
moment while the tarring number af- 
fords an idea of how resistent the oil 
is to injurious influences. The tarring 
number is generally determined on new 
oils and the tar number on old ones. 
These determinations are of particular 
importance in testing transformer oils, 
turbine oils, switch oils, and the like. 
See Petroleum, number 16, 1925, page 
1045. 











ney 


par 
suc 


ticr 
the 


mar 


by 
was 
Con 
had 
the 


beca 
secu: 
asa 
Sive 
the t 
with 
posit: 
no pl 
purch 
that ; 
. Mergi 
despit 
Richfi 
ing 7 
Unite, 





ude 


ur- 
om 


>SS- 


the 
the 
1 of 
tha, 
oil 
uch 
ynal 


- of 
ber 


an- 


ling 
first 
ned 
yath 
ha 
of 
ap- 
istic 
the 
med 
The 
eat- 
de- 
>xy- 
nin- 
has 


> an 
tters 
any 
 af- 
> oil 
ring 
new 
nes. 
-ular 
oils, 
like. 
page 


acl SSS SS Se. 


OE A. EE, ae 








JULY, 1925 NATURAL GASOLINE MANUFACTURER 71 
A Letter Makes the 
Traffic Job Easier 
(Continued from page 44) 

to the Denver office for payment, so the epeat r ers e t e tory 
Sapulpa refinery never sees it. By at- 
taching this letter to the bill of lading, 
which is always sent to the receiving For Metallo 
point, all information pertaining to the bb e 9 
shipment is in the letter attached to the Refinery Type 
railroad papers. The car number, the 
code name, the forwarding point, the METAL os Gaskets 
commodity, the consignee, the destina- esis sternal aad 
tion and the routing is shown at the top WHEN LARGE CORPORATIONS like the Standard Oil Company 
of the letter. of New Jersey, the Vacuum Oil Company, and many others constantly 

few we ¢ . oven a " re-order a certain type of gasket for their refinery service, it is a sure 

warn the ver « inting ee oe bet that that gasket is giving Al satisfaction. 

receiving point is able to anticipate the THAT IS EXACTLY WHAT the bi 1 refi i. th . 

: 4 ake f : ; e biggest oil refiners in the country 
“aged gets 99 oye ie seh re we are doing on Metallo “REFINERY TYPE” Gaskets. These gaskets 
ow Mae MEE SRS ONS Sw 8 pee are in steady use day after day on all types of joints, no matter what 
in the tanks for the commodity. This the cracking process is. 
expedites the shipment and the return 900 LBS. PRESSURE—1112 DEG. F 
of the car. are usual working conditions for Metallo “Refinery Type” gaskets. 

; ; They stand up so well under this service because they are made of 
Forestalling Claims asbestos encased all around in corrugated special steel, our Style 1000 

The subject of outages is perhaps the Metal. 
biggest problem in tank car traffic. It . SEND FOR OUR LIST 
; . : P of most used sizes on various types of joints. 
is estimated that the improper unloading 
of tank cars means the loss of from 10 Pe yg up tet. oe ot also. mate De oe or other 

¢ Tee A Lake he , ; ) suit particular requirements. Sample section, 
to 15 gallons of gasoline in every in showing construction, will be sent upon request. 
stance. It is therefore necessary for the 
consignee to carefully co-operate with the 
selling company in unolading the com- eta oO as et ompany 
modity. The co-operation of the con- 242 Lafayette St 
signee means a saving for the selling se 
company and also for himself. The suc- eit ae bog en at N 
cessful completion of a contract means y: ew Brunswick, N. J. 
more business for both. Some jobbers —— 


are perhaps a bit over enthusiastic in 
reporting outages on shipments. It is 
natural for a buyer to get all that is 
coming to him. But it is not good busi- 
ness for him to take advantage of an op- 
portunity simply because he is the buyer, 
nevertheless, it is done in some cases. 

For this reason, the Skelly Oil Com- 
pany has set forth in their letter that 
such claims must be supported by affi- 
davits and the railroad agents’ notifica- 
ticns. By the simple mention of what 
the company requires in this connection, 
many claims were never made. 


Increasing Plant Capacity 

Los Angeles, Calif—Announcement 
was made by officials of the United Oil 
Company late in June that contracts 
had been let to increase the capacity of 
the Hynes refinery from 15,000 to 25,- 
000 barrels daily. At the same time it 
became known that the company had 
secured a forty-acre tract at San Pedro 
as a deep water terminal, where exten- 
sive improvements will be made. At 
the time the announcement was made 
with reference to future plans, it was 
positively stated that the United had 
no plans leading to the taking over or 
purchase of any existing company, and 
that it had no plans with reference to 


.merging with any other large company, 


despite rumors to that effect. The 
Richfield Oil Company is the market- 
ing and refining subsidiary of the 
United. 
























































FOR CLEANING INSIDE 


Tanks— Vats—Tank Cars 
With Safety Use the 


Pulmosan Airline 


Mask 


Complete protection for the operator, us- 
ing fresh air at all times. 










Arms, Legs and Body always free to work 
with. 


Furnished in neat durable carrying case. 


Larger outfit can be supplied with light 
blower and durable case for extra heavy 
work. 





Prices and Literature 
on Application 


Pulmosan Safety Equipment Co. 
MANUFACTURERS 
47 Willoughby Street 








Brooklyn, N. Y. 


—l 








72 THE REFINER AND JULY, 1925 





When Telephone Complaints Stopped, the ground, where a tank for catching is a horizontal container of 600 barrels 
Fuel Economy Began water was set. It is possible to draw capacity. The pipe for circulating the 
(Continued from page 18) water from this tank. This device re- washing liquid comes out of the tank 

moves most of the water in the vapor, near the bottom, extending to the bot- 

preventing it from going through the tom of the tank inside. This pipe runs 
compressor. to a circulating pump just outside the 
Most of the equipment was set under tank. From the pump another pipe 





stalled. A T joint, larger than the 
four-irch line, was installed here. From 
this joint a piece of pipe extended to 








the condenser boxes and near the’ runs to the center of the top of the 
CARBON BLACK : boiler house. tank, extending inside to a point about F 
Channels, Angles, Roofing, Burner Pipes, two-thirds of the height of the tank H 
etc. We are specialists in Carbon Black y Wash vo-thirds of the height of the tank. 
Building Material. Most of the buildings in apors ashed rs ‘ — . 
Monroe, La., gas field and Stephens County, - haa With this pump the washing fluid 
Texas, came from us. Before going through the compres- can be kept circulating, being picked 
WOODWARD, WIGHT & CO., LTD.. sor, the vapors are washed to free up off the bottom of the tank and put 
New Orleans, La. them of the sulphur content, harmful back through the top. 
tothe compressor. The washing tank The vapor line enters this tank at the 








top through the center, this line being 
larger than the water pipe and _ sur- 
rounding it. The vapor outlet is at the 
edge of the top cf the tank. By keep- 
ing the water level at one point and 
forcirg the vapor into the liquid as it 
enters the tank, it is possible to force 
all vapor into the washing fluid before 

















it rises to pass out of this tank. | 
The compressor is set near this tank. a 
It serves the double purpose of pulling 
a vacuum on the whole vapor system 
and of forcing the vapors into another 
“UNITED” 10x40 STANDARD tank, from which they pass into the 
burners of the boiler house. 
The compressor is an_ Ingersoll- 
oO Roundabout Seams Rand, steam-driven direct, with the dis- 
charge at the bottom. This type of 
Ps ‘ — r compressor was installed so it could be 
Double riv eted, one piece head flanged and dished, fire course in ath tor vemieniads dealin: tina te Ge 
one sheet still bottom steel—and four seams Horizontally. vapors, should the amount of vapor 
ever be sufficient to warrant the instal- = 
Get “United’’ prices before buying lation of equipment of this type. 
‘are 
UNITED IRON WORKS, Inc. 
Kansas City, Mo. 
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TULSA-OKLA Vapor Pressure 


Lp Standard dimensions, 
Oil RefineryT. Steel Warehouse Dept. aarti eeutenes 
CRUDE NBENSEE EAM STILLS STEEL RLATES. sHeEels with 414” gauge 0-45 Ibs., 


<KCHATORS TOWERS” “CHANNELS. RIVERS deren dh seaiasnaned 


A RS BOILER e 
"SEPARATOR Nee SOGR. PLATES: Price $15.00 
wae Oe TANK Ay 


STO 

"FANS say H ratte Wrile for a copy of catalog J. 
"Ere Burrell Technical Supply Co. 
I m mediate ShipmentsiaTulsa Stock Pittsburgh, Pa. 


E O-1146 PE WRITE BOX 192 


Tell them where you saw the ad. 
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| 
| Tank Cars For Every Requirement 








ASK US NOW FOR QUOTATION 


CONLEY TANK CAR COMPANY 
General Offices: Oliver Building, Pittsburgh, Pa. District Office: Magnolia Bldg., Dallas, Texas 














| 

GOETZE 

_ METAL ASBESTOS| 
GASKETS 


Withstand oil at high tempera- 
ture and high pressure. Goetze 
Gaskets give efficient service in- 
suring against leakage and fire | 
risks. | 











Goetze Gasket & Packing Co. 


28 Allen Avenue 
NEW BRUNSWICK, NEW JERSEY 


Tell them where you saw the ad. 
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GARLOCIK 

















oanmminntaeeet 


Whon ho noods it 





Delivered 


There are times when a vital power 
unit in your plant must be packed 
immediately. 

Complete Garlock Packing Service 
involves the responsibility of recom- 
mending to you a minimum stock 
of packings to meet any emergency. 
Garlock Service Men are trained to 
estimate accurately the amount of 
packing required in any plant for. 
a@ given period of time. 

Let us render to you this Garlock 
Service and insure you against shut- 
downs and loss of production. 


THE GARLOCK PACKING COMPANY 


oor it. 
PALMYRA, N.Y. 
Sales Offices in all Principal Industrial Cente:s 
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TIITTIITT The Standard Packing of the World [ILLLILL 

















Index to Advertisers 











American Car & Foundry Co. .............05. Front cover 
Peasieeh Cee TOM. BIO ACO. aces cise ses siccececueet sions 45 
American Schaeffer & Budenberg Corp. .............. 69 
Bisoemer Gas Bamime GO. oo onc cc ccc cece ces cs casecees 6 
ee CCPL IR Te Le 12 
ce ERLE ELE T eT Pee PTET OT 3 8-39 
eee ee oO Liane bien c.occe ne eee see 
OE Ge ES EO ae re er ee 72 
Celie Deets COONEY «soe. 5. oe ale eons bah dee sessies 43 
ORR gon i ns chine qineaee pe e,c0,cmbnes 9 
a SNE BOEING ooo os. bh deaee na capinee ene ccee 30-31 

Be Ge, CE Do odio oso aes ti Sens cdma 2 seen 10 
¢ haplin Pate PeemereCINFINe CO. occ iis ic onde cikn dees 70 
Conley, Tank Car Gompamy . a. 0.2. cc cs ciies ees goccecces 73 
ont. teh WME. MGR. Boas 80s Madiss cert seue oslo cn de 
ene nn CNR ss So sis ovige wee aoe +. ewaany se6's 49 
Detroit Geaplste COMPORY a: cme e bes ic censs esc ndclec secs a 
nee CONNOORE. MIME ox s0a5s46 seb woe cendhwcsegie nsec 60 
Ceesueek Paci COMNBORY ois siete biicc nc sass fas dee 74 
Goetze Gasket & Packing Company .................0: 73 
Ceeee CG ONMRUND, 5 aien oo og. Che EA Ha OOK dee dee ee ones 5 
nA MN oe as a as EERIE BSS 5 card neces eaten 
ese ANON CMUNOOET xo 0ccce s Sein de cheese tuo 9 nae 7 
ee A CT Soci osc ea ae sodas eocensateey 
Lagonda Mandtacturing Company .......0...02.sceceeecd 37 
ee OPCS EET CT TORT, CETTE 4 
Maintenance Engineering Corporation .................. av) 
EME UNOGON AUNTS WHOEMS, BME. ook on iisiscs ccsccccesveses eda 
A. Y. McDonald Manufacturing Company..... Back cover 
erent Se COE oc cicadas dadestsecnce spice wines 71 
ee: Ot, ee CE on nc dap agcicem day gaadeclevee vac. 70 
Midwest Piping & Supply Company ................... 2) 
Mine Safety Appliances Company:..................00- 65 
eee Se Sn ae ae ae 63 
prertn American - Car COGRORE oo. 6.6.6. kis 6c vnd.ccces secede 
Cieae Steer! PORE y GCOMGORY ..vic sc i oii vesesciccssccens 28 
Oil Conservation Engineering Company ................ 47 
Pioneer Tank & Botler Coageay: ..... 6 oc icccscccsccdcees 72 
meemsior, Bis Copmetatio® ..o.cn os ig So cs ce tow oa oc we HES 65 
Pulmosan Safety Equipment Company ................ 71 
Quigley Furnace Specialties Company .................. 68 
ee ee: Re ren EN oe ee 66 
P. H. & F. M. Roots Company ........ Inside front cover 
ee Oe er ee PONTE STL Th.) ten e 65 
Schutte & Koerting Company ...... .Inside back cover 
Southwestern Engineering Company ids ceignn el a-ak hier tae 64 
C. J. Tagliabue Manufacturing Company ............... 41 
waproe Bmetrement COMGRReS 25 <6 o.oo nc cccccitwsccns 61 
aaey Tee Teme CONGR. ooo o55c bc i sicnccescceeae 8 
BS ER te rene re Pr nrn pene 35 
enn PERE NIE ag as dig eat dace o o\s @dig'c & hed oe weighed Wem e 72 
Universe! Oil Products Cogipany~.....<.:52..560...5...599 
Water Manufacturing COmpGny 5°... . 6 6.0 6cie dace caceee 70 
Henry Vogt Machine Company ........................97 
MR = At Sa iin nh gla lense ead aie cues cae 69 
Westerm Biachinery Company os 66ik icc ck cckcccdc ceed 33 
Western Iron & Foundry Company .................... 62 
Williams, Brown @ Earle, Ime. foi oi occ ceeded cscs 70 
Woodward, DM ig, I. ha x oc hea be ca cgce nas 72 
Wyatt Metal & Boiler Works LP ee oe ae a, 





The REFINER and NATURAL GASOLINE MAN- 
UFACTURER, Box 1307, Houston, Texas. 
Gentlemen: Please find enclosed one dollar (check 
or currency will do) for which send me your publi- 
cation for one year. 
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(Refinery Dept.) 
(Natural Gas Dept.) 
(Sratch one) and by position is: 


Executive Chemist 
Superintendent Stillman 
Assistant Superintendent Other Employee 
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Don’t let the heat get 
away 
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The excess heat in the 
residue leaving stills 
can be used to heat the 
incoming crude oil. 


CrUTTE 





GRATING 
HEAT EXCHANGERS 


Singlefand multiple-barrel types 


Ask Heat Transfer Dept. for 
Bulletin 12-H 


CONDENSERS HEATERS COOLERS 
VALVES THERMO-COMPRESSORS 
GEAR PUMPS 








SCHUTTE & KOERTING CO., 1253 North 12th St., PHILADELPHIA 








VALVES. McDonald Rising Stem Gate 
Valves are full weight and made of the best 
Steam Brass. They have our Special Pre- 
pared Packing in stuffing boxes, are absolute- 
ly tight, and will not leak. Offered in flanged 
or screw types and with or without our pat- 
ented locking device. 


SWING JOINTS. McDonald Swing Joints 
lead their field in sales, being in use through- 
out the world wherever oil is handled. They 
are famous for phenomenal service, remain- 
ing tight in service seven and eight years 
without repacking. Single or: double styles 
in diameters from 1 to 12 inches. 


TANK VENTS. The McDonald Duplex Vent 
is recognized as a perfect device for its pur- 
pose. It is airtight, yet instantly relieves in- 
ternal or external pressures. ffered in 2, 
214, 3 and 6-inch sizes. Patented. Listed as 


Standard by Underwriters Laboratories. 


GASTITE DOME COVERS. For loading 
Casinghead and Absorption gasolines. The 
most highly perfected product of its kind. 
Saves 1 to 8 barrels of gasoline on every car 
loaded. Made in aluminum for temporary 
attachment to dome; also in a heavier style 
for permanent attachment. Patents Pending. 


‘*The Home of the Swing Joint’’ 


A. Y. MCDONALD MFG. CO. 


DUBUQUE, IOWA 
OMAHA MINNEAPOLIS DES MOINES 


Complete stocks also carried by: 
Butler Mfg. Co., Kansas City, Mo. 
Preferred Utilities Co., 33 W. 60th St., New York 


U. S. Flexible Metallic Tubing Co., Los Angeles, 
San Francisco, Seattle 












































